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QUEST: 
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Save on Green Forest 
- and geta 


Recycling Calendar. 


Parents and teachers! 
_ Nour kids will love “Wild About Green”- 
= a colorful poster calendar loaded with 2 
fun-filled activities. Help save 
our earth! Buy Green Forest" 
‘Paper Products and send for a 
FREE calendar today! _ 


Green Forest’ Bath Tissue, Paper ies and 
Napkins are made from 100% recycled paper, and 
our Facial Tissue is 65% recycled paper. . * 


: RECYCLING 
CALENDAR 


Get a FREE “Wild About Green” poster activity calendar 
today! This colorful, two-sided, 22°x34* poster is loaded 
with fun-filled “green' activities. Kids will love it! Just mail 
this form along with one (1) Green Forest® UPC symbol to: 
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Its a fact. American homes contain dozens of 
household waste products. A lot of that seemingly 
harmless stuff we've got lying around the garage, 
basement and under the kitchen counter is dan- 
gerous hazardous waste. It is estimated that the 
average household contains ten to fifteen gallons 
of waste materials. 

Many concerned community groups and city 
leaders are actively seeking ways to organize col- 
lection programs to prevent household hazardous 
wastes from finding their way into local sanitary 
landfills and water resources. That's why more and 
More communities are calling Laidlaw. 

Laidlaw Environmental Services is one of the 
nation’s largest organizations committed to the 
effective management, transportation and disposal 
of household hazardous waste. Across the nation, 


we've helped create responsible community part- 
nerships to educate people about the dangers of 
household hazardous waste. We've also organized 
and participated in hundreds of waste collection 
programs. 

So, if your community is thinking about 
organizing a household hazardous waste collec- 
tion program, or if you'd like to know more about 
how Laidlaw Environmental Services can help, 
call 1.800.356.8570. Our Manager of Household 
Hazardous Waste is available to answer all your 
questions about conducting a waste collection 
program in your community. 

Laidlaw Environmental Services. Committed 
to protecting the environment. 
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Laidlaw Environmental Services Inc. 
P.O. Box 210799, Columbia, South Carolina 29221 
1.800.356.8570 


© 1991 Laidlaw Environmental Services 


Volume IV, Number 5 


PAGE 14 


DEPARTMENTS 


LETTERS 
Sill fighting over fluoride; 
the pros and cons of "Dying 
heated words on air conditioning. 


13 
LIFTING THE LID 
Biologist scales trees to study 
the forest;.a microwave toilet zaps 
septics; plus how to clean 
‘greener, news, updates, and 
the Garbage Index. 


20 
GARBAGE BAG 


Readers sound off on fleas, poop, 
and electric cars. 


61 
KEEPERS 
Exo photo service, 
soda-bottle bird feeders, recycled 
tapes, book reviews, and more, 


READER SERVICE 


76 
GARBAGE DICTIONARY 
Methane Divers 


GARBAGE The Pratl Jour forthe Ewironnent ISSN 
to. 3061 & publ bs monthly fox 931 per yearby OM 
House Jounal Corp.2 Main St, Gloucester, MA 1030, 
Telephone (58) 283-3200, Subsrgtions in Canada are #29 
pet yar. payable in US. funds. 


Second class postage paid at Gloucester, MA and at 
‘alton entries POSTMASTER: Send addres changes 
toGARBAGE PO Box 35519, Bouller, CO 0922. 


CONTENTS 


FEATURES 
26 


the real world 


Disposable Diapers Are OK 
Three years with Garsace show us the difference 
between a symbol and a crisis. Let's start with diapers... 
BY PATRICIA POORE 


32 
the real world 
Sludge 
Now it can be told: giving treated sewage sludge back 
to the land is a recycling success story. 
BY DAVID TENENBAUM 


38 
speaking for science 
The Dose Makes the Poison 
A renowned toxicologist cuts through the fuzzy 
vocabulary of chemo-phobia. 


BY DR, ALICE OTTOBONI 


44 
doing it 
Compost Rx 
How to get your pile of kitchen and yard wastes out of 
the sick bed and back to producing rich, loamy compost. 


BY ROBERT KOURIK 


49 
doing it 
Green Lights for Home & Business 
Replacing incandescent lights with compact fluorescents 
makes an environmental and economic difference. 
BY JIM TRACY 


PAGE 38 


October/November 1992 


COLUMNS 
7 
FROM THE EDITOR 


Get ready for ‘93: We're gonna 
stop pulling our punches, 


24 
RESTORATION 
Ona slice of Pacific 
paradise, wildlife managers 
battle off-road vehicles. 


64 
ASK GARBAGE 
Hlectric hand-dryers vs. 
paper towels, tracing the CO2 
in soda, dealing with moldy 
humidifiers. 


74 
IN THE DUMPSTER 
Paper or plastic shopping bags is 
one thing — but why do we insist 
on having both? 


Cover photograph by 
Brian Smale; anniversary 
logo by David Kampa 


Back cover illustration 
by Buddy Hickerson 


October/November 1992 GARBAGE +5 


The conventent, 
CASY 
way lo recycle -- 


rN 
HOME APPLIANCES: 
For more information on using compactors to re 
call 1-800-263-1301 or 1-800-422-1230 


reduce * reuse * recycle 


‘Appliances, 
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Skin & Hair Care Preparations 


Cfesns in 41 countries, The Body Shop is: 
Naturally based skin and hair care products 
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EDITOR’S PAGE Patricia Poore 


T'S TAKEN ME A WHILE TO REALIZE THAT MANY WRITERS ACCEPT 
the platforms of national environmental organizations as 


No More Pulling Punches 


not only infallible but also sacred. That isn’t good journalism. 


In tandem, I've seen in writers a tendency to look for the 


ulterior motives of industry groups without taking seriously 


their superior knowledge of product or process. And I have 


pulled my punches, soto speak, 
to avoid alienating the well- 
meaning people who support 
environmentalist causes. 

So, to help clarify our 
purpose, we've grouped articles 
into three categories. The Real 
World refers to stories about 
environmental issues as they 
inevitably meet money and mar- 
kets, compromise, and politics. 
Here you'll find our series on 
getting rid of garbage, and Art 
Kleiner's coverage of corporate 
environmentalism. Speaking 
for Science is new — back to 
basics in an honest attempt to 
present the facts and foster an 
understanding of science with- 
out bias or political agenda. Doing It is for 
the majority who believe change starts with 
the individual. Here, we'll continue to offer 
practical advice on living with more envi- 
ronmental awareness. 

With anniversary fine-tuning, 
Garpacs isall the more distinct: industry 
alongside public-interest groups . . . quali- 
fied scientists speaking out, even when the 
facts don't fit the green agenda ... hands-on 
“how-to” articles that don't judge you guilty. 

Why the renewed commitment to 
weed out bias? I have seen our sources, our 
writers, our editors, even our advertisers be 
affected by political correctness. The over- 


J. OTTO SIEBOLD 


whelming pressure to be pro-environment 
has resulted in media bias, a distrust of busi- 
ness, and scientists who won't talk because 
they refuse to be quoted out of context. This 
isa sorry state of affairs that will ultimately 
hurt environmentalists' credibility. 

Strangely, even with carsace’sten- 
dency to lean green, our hate mail comes 
from self-proclaimed environmentalists who 
call us “right-wing.” 

Given that it is not rewarding for me 
toedit a magazine that tries to please every- 
body, [have decided to pursue more emphat- 
ically my original idea: to publish a maga- 
zine covering environmental topics, but not 


necessarily just for environmentalists. 

So I've been looking for intelligent 
writersand experts who congratulate or cas- 
tigate individuals, organizations, and indus- 
try based on fact and not on unfounded 
assumptions. The brave voicesare out there. 
I've read some of them, occasionally with 
shock, Now I find these voices are being 
labeled “an anti-environmental 
backlash,” with hints of conspir- 
acy. I suppose that's to be expect- 
ed. (Ifurther suppose that, indeed, 
some people will get famous speak- 
ing against environmental policy, 
just as some got famous speaking 
against industry.) 

I don't buy this us-against- 
themarguing, [certainly don't buy 
the conspiracy theories. I think 
what has brought out the dissent- 
ing voices is the same thing that's 
happened tome. We found some 
holes. We educated ourselves. 
‘Sometimes, we changed our minds. 

Will carsace turn intoa 
just-the-facts scientific journal? 
No way. Scientists have their own 
problems! In an effort to separate 
science from emotion, fact from opinion, 
they must sometimes ignore the human fac- 
tor. Most of us would agree that there is a 
qualitative difference between falling and 
skinning your knee, and being held down 
while someone sandpapers it. Scientists bent 
on defending the purity of risk assessment 
would no doubt go to extremes to insist that 
the severity of the wound and the size of the 
scab are the same in either case. 

So we will report the science (with 
informal peer review to uncover quacks), but 
we will keepa humanistic perspective. 
One last note: magazine delivery has moved ahead by four 
weeks. This isthe Oct/Nov issue; next will be Dec /Jan,etc. 
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Still Fighting 
Over Fluoride 


$A PRACTICING DENTIST, I EXPERIENCED 
An era before fluoride[when] patients 
and dentists were caught in a treadmill of 
“drilling, filling, and billing” the same teeth 
over and over until they were capped or 
extracted (“The Great Fluoride Fight,” 
May/June 'g2). I see the dramatic differ- 
ence that fluoridated water has made, typ- 
ified by a child approaching high 
school or college having had few 
or no decayed teeth in his entire 
life! 

Tam chagrined to see you give 
credence to Dr. Yiamouyiannis, 
a professional fluoridation oppo- 
nent whose slipshod research 
and frightening contentions have 
been shown time and again to be 
seriously flawed and untrue by 
reputable researchers. Yet he con- 
tinues to spout the same erro- 
neous beliefs and “statistics” year 
after year. The fact that he is the 
“science director” of the Nation- 
al Health Federation would not 
impress anyone who knows that 
this organization is the mouth- 
piece of a group of vitamin-pill 
freaks and "holistic medicine” 
buffs who espouse Laetrile, vita- 
min/mineral supplements, herbs, 
and diets to cure everything. 

Tobject to the press offering a forum to 
loudmouth crackpots who win local ref 
erenda by shouting their slogans ad nause- 
um until they simply drown out the facts. 
Repeating a lie doesn't make it the truth. 

T also take issue with the continual 
impugning of the motives of dentists by these 


Wee 
SS 
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people. We dentists have dramatically 
improved the oral health of theaverage Amer- 
ican in the past few decades, For Heaven's 
sake, people, dentists are trying to help you. 
C, RICHARD GILMORE, D.D.S. 


Highland Park, Il 


NATIONAL HEALTH FOUNDATION, WHICH 
Ths been described by the Federal Drug 
Administration as a front for promoters of 
unproved remedies and quackery, has 
opposed smallpox vaccinations and pas- 
teurization of milk, as well as the fluorida- 
tion of water. This is the same organization 
that hired Dr. John A. Yiamouyiannis, 
whom Steve Coffel quotes asan authority. 


ALBERT P. ROSEN, M.D, 


Fair Lawn, NJ. 


667 DHE GREAT FLUORIDE FIGHT" WAS WEL- 

flips but new information was left 
out: the lead and arsenic contamination of 
all fluoride products, for example, which 
the EPA knows about but ignores. Then 
there's silica, which is in the most widely 
used fluoridation substance (hydroflua- 


rosilicic acid), Protein binds to silica and 
can either be excreted, leading to excessive 
protein loss and kidney failure, or it can 
form abnormal growths in the intestinal 
tract, the hallmarks of Crohn's disease. 

Theclear link to Alzheimer's could have 
been explored. The connection to gum dis- 
ease might have been explained, Pediatric 
textbooks from the 1960s noted that gum dis- 
ease is rare in healthy children. By the 1980s, 
updated texts said that 50 percent of Amer- 
ican children suffer from that condition. How 
is fluoride toblame? It can makethe teeth too 
hard, destroying their resiliency, Asa result, 
they can pull away at the roots, forming pock- 
ets in which bacteria collects. 

There'sa well-known dental phenomenon 
referred tos “Japanese teeth” because of its 
prevalence in that nation. The 
teeth are very hard and decay-resis- 
tant, but they fall out. The Japanese 
have diets high in fluoride con- 
tent (ocean fish, tea, and rice), 

FRANCES FRECH 
Population Renewal Office 
Kansas City, Missouri 


Yeas & Nays on Dying 
UST A QUICK NOTE TO CONGRAT- 
ulate you on what I consider 

your best effort yet! The 
July/August issue was de- 
voured by my wife and me in 
record time! "The Ecological 
Cost of Dying” was an article I 
have long awaited! Thanks, 
RUSSELL VOIGTLANDER 
Shreveport, Louisiana 


‘AS NANCY BRUNING WRIT- 
Wins about the environ- 
mental consequences of the 

funeral and burial, or was she doing a 
hatchet job on the funeral and cemetery 
industry ? One moment I admired her thor- 
oughness, and the next [ could not believe 
what I had just read. Being a licensed funer- 
al director for 11 years, I want to set the 
record straight. 


a 


“For Heaven’s sake, people, dentists are 
trying to help you.” — a dentist 


GREG MABLY 
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“It's working! Thousands of you are 

now using Greenpeace checks. Use these 
checks, and help us spread our message 
Steve Sawyer, Executive Director, Greenpeace Int’. 


A special offer. 

Now you can speak out with every check you 
write. For clean oceans, Protection of natural 
habitats. Freedom of choice. For an end to animal 
testing. You can show those with whom you do 
business that you are working for a better world. 
By using Message! Checks.” 


The startling facts. 
If you're like the average consumer, you wrote 


‘them was silent. Now, your check can make a 
bold statement in support of Greenpeace, 


Greenpeace 
1. Greenpeace logo) 3.You Cant Sinka Rainbow 

1 22.Let the Oceans Live 2 3a. Combination series 

1 of above 

| People For the Ethical Treatment of Animals 

J C4:Stop Animal Testing 6. Live Crue Fee 
©5.Don't Wear Fur C2 6a, Combination series 

5 of above 


|| National Audubon Society 
{ 7. Protecting Habitats 
National Organization For Women 
1 8. Equality For Women. 
' OC 3. Protect Our Right to Choose 


“Here's another way to give animals a 


voi . Message!Checks. You'll increase 
awareness of our critical work and help us 
fund our programs.” 

Alex Pacheco, PETA Chairperson 


Audubon, NOW or PETA. Your Message!Checks 
will start discussions. Tell others where you 
stand. And help educate the public about the 
important work of these organizations. 


Do they work? 

Absolutely. Hundreds of thousands of people 
are using Message!Checks. They carry the same 
banking information as your present checks. In 
fact, the only difference between these checks 


about 300 checks last year. And every last one of and the checks you're using now is the message. 


Message! Checks are endorsed by the leading 
national socially-conscious organizations. 


j Order today! Complete and return this form. Mail to: Message!Check” Corp., P.0. Box 3206-G1, Seattle, WA 98114 


1. Select an organization and a check design 
from the list at left. 


2. Select a check style: 


© SINGLE $14.00 per 200 checks 
Gi SINGLE Combination series 
$16.00 per 200 checks (Greenpeace or PETA) 
© DUPLICATE $14.95 per 150 checks 
(carbonless copy) 
© DUPLICATE Combination Series 
$16.95 per 150 checks (Greenpeace or PETA) 


3. Indicate shipping preference: 


© FIRST CLASS Add $3.00 per box 
(Allow 2 weeks from receipt of order) 

(© _BULK MAIL Add $1.50 per box 
(Allow 4 weeks from receipt of order) 


Dn ae se ee ee se cs ss oe ee es me oe ol 


‘Sorry, Canadian and stub style checks are not available. WA residents add 8.2% sales tax. Questions? Call Customer Service at (800) 243-2565 ©Message! Check Corporation, 1992 


End the silence! 


“Order today and send the messag it you 
will not settle for less than full equality and 
the right to choose.” 

Molly Yard, President, NOW 


The group makes a buck. 

Every time you order a supply of Message!Checks, 
the endorsing group makes a minimum of $1.00. 
This translates into thousands of dollars on an 
annual basis for the continuation of critical work. 


So get the word out. 
Don't write another silent check. Not when you 
could be showing your support for Greenpeace. 
PETA. Audubon. Or NOW. 


Order today! Satisfaction 
guaranteed or a full 
refund will be provided. 


4, Attach all 3 of the following to this form: 


@ Re-order form from present check supply 
OR voided check with a starting number 
indicated for your new order. 

‘= Deposit ticket from the same account. 

im Payment check payable to Message!Check 
Corporation. 


5. Daytime phone where you can be reached: 
( ) 


No fluid which contains infectious or 
toxic agents is ever flushed untreated into 
the municipal sewer system. One person 
at home with an infectious disease puts 
more untreated infectious waste into the 
sewer system and open trash receptacles 
in one week than a funeral home does ever. 
Our business is strongly regulated in its 
medical waste disposal. 

Ms. Bruning discusses how funeral 
directors claim embalming enables the fam- 
ily to have “a precious, indelible, and per- 
fect ‘memory picture’ of the dead.” Funer- 
al directors are merely quoting 
psychologists and other health-care pro- 
fessionals. In my own experience, many 
families have thanked me for their memo- 
ry of the deceased at peace in the casket, 
rather than covered in blood, or with tubes 
protruding from them. also run grief work- 
shops, where many people have expressed 
gratitude towards the funeral director for 
suggesting a viewing. 

Ms. Bruning citesa New York Times atti 
cle from 1975 claiming that every acre of 
our country will bea cemetery in 500 years, 
if current (1975) trends don't change. She 
then refutes her outdated quotes by say- 
ing trends have indeed changed! 

I was surprised to see Ms. Bruning 
attack the floral industry. “A lot of mon- 
ey, labor, land, water, and horticultural 
demands are marshalled for sending you 
out in style." So funeral pieces are not 
worth the waste? Floral tributes to the dead 
[go back] to the ancient Greeks. 

As far as any revelation regarding 
reusing gravespace: Once again, | must 
update her research. Metropolitan ceme- 
teries, like those in New York, for exam- 
ple, have been reusing graves for several 
decades. I agree that this approach makes 
sense, but let’s give credit where credit is 
due. 

Ido applaud her efforts on behalf of 
organ and tissue donation. It is unfortunate 
that only one paragraph was dedicated to 
this potentially positive area of death and 
“recycling.” 
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Memorial societies and funeral societies 
have their places in our complex society. I 
honestly have no axe to grind with any 
one of them in particular, but let's compare 
apples to apples. Those who opt for the 
“society"-type disposition do not get the 
personalized attention one would get (and 
pay for) in dealing with a funeral home. A 
few people in my grief groups regret hav- 
ing gone toa society, because they were 
not handled with the care and compassion 
that they felt they were entitled to. But, 
unlike Ms. Bruning, I will not goon record 
lumping all societies together. Indeed there 
have been few people in my groups who 
have gone the society route and were 
extremely satisfied. 

It issad tothink responsible, intelligent 
people like Ms. Bruning still feel that we 
“exploit sentiment to maximize profits.” 
Ms. Bruning overlooked the compassion- 
ate side of our profession. I dare say that 
almost every funeral home has donated the 
entire funeral service when a family need- 
eda break due to finances. Those stories, 
however, don't hold one’s attention like a 
good “exposé.” Stories like hers were writ- 
ten for “enquiring minds”... perhaps she 
should focus her talents there. 

DAVID B. FEENEY 
John J. Feeney & Sons Funeral Home 
Ridgewood, New Jersey 


-ANCY BRUNING'S ARTICLE "THE ECOLOG- 
Nai Cost of Dying" is interesting, infor- 
mative, and timely. Nature hasa vast, unpaid 
workforce ready to recycle all once-living 
materials, But not [at] six feet deep! At that 
depth, things slowly putrify in anaerobic 
conditions. Rather, bodies should be buried 
in relatively shallow graves or mounds, suit- 
ably protected — in the living topsoil — 
where nature's soil organisms can do their job 
of quickly and fastidiously cleaning away 
the soft tissues. Then, in a year or so, if 
desired, the bones can be disinterred and 
placed in a compact crypt or vault. 

JUSTIN H. BRANDE 
Middlebury, Vermont 


De ‘THE PERIOD OF 1880 TO 1910, 
arsenic was the main component of 
most embalming fluids. Numerous arsenic- 
embalmed bodies are contained in older 
cemeteries. Arsenic, unlike formaldehyde, 
isa basicelement; it will always remain in 
the environment. It will be susceptible to 
leaching through the soils of cemeteries 
into groundwater resources. The potential 
problems of arsenic-embalmed remains 
were recently reviewed in American Ceme- 
tery journal. Co-authored by Melissa John- 
son Williams and myself, that article 
explores the history of arsenic use, poten- 
tial environmental problems, and plans to 
evaluate the extent of the problem. Those 
interested may write to me at: 
Iowa Waste Reduction Center 
75 Biology Research Complex 
University of Northern lowa 
Cedar Falls, LA 50614-0185 
JOHN L. KONEPES 
Cedar Falls, Iowa 


“Air Conditioning” — Hot Air 


correction: Our mistaken assertion that the 
boiling point of a liquid drops with increased pres- 
sure landed us in hot water (“Why We Need 
Air Conditioning" July/August '92).In fact: 
Pressurizing a liquid raises its boiling point; 
water boils at a lower temperature in the moun- 
tains. AC coolants heat as they're compressed 
(outside the house) and cool as they're decom- 
pressed (inside the house). 


VEN THE MILDEST ENVIRONMENTALIST CAN 
Hissgace that air conditioning is used 
much too often. That it helped cause the 
development boom in the South is exactly 
the problem: It makes possible environ- 
mentally inappropriate choices in factory 
locations, housing design, even in transit 
choices. 

PAUL BONNEAU 


Gaston, Oregon 


soe ENJOYED YOUR UNIQUE ANGLE ON 
environmental issues. I was amazed, 
enraged, and disgusted, however, to read 


“Why We Need Air Conditioning.” 

Thave spent my entire life in the Amer- 
ican South and have never used air con- 
ditioning. Iam involved in a struggle in 
Virginia to prevent the construction of a 
high-voltage power line [which], if it is 
constructed, will cause the deforestation 
of over 1,000 acres of woodland, expose 
hundreds of people to high levels of elec- 
tromagnetic radiation, and carry the elec- 
trical equivalent of literally millions of tons 
of coal and carbon emissions. A\l 
summer peak load. Even a fractional reduc- 
tion in America’s AC use would greatly 
curtail such elaborate suicide. Our chil- 
dren will pay. 

You should be clearer about whose side 


you're on. 


tocover 


ALEXIS ZEIGLER 


Louisa, Virginia 
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ATHERING NAMES FOR DIRECT-MAIL LIST 

brokers is not the sole reason manu- 
facturers ask you to return their warranty 
cards (“Junk Mail Redux,” May /June'g2). 
When you buy one of our products and 
return the warranty card, here's what hap- 
pens: 1) Your name, address, placeand date 
of purchase go into our computer. If you 
call us later with a warranty claim, we can 
help you immediately, even ifboth you and 
the dealer lose the receipt. 2) We study the 
demographic information which you, at 
your discretion, wish to disclose. When 
trends begin to emerge, we walk over to 
engineering and say, “Hey, maybe they 
could use a whizbang that does whatcha- 
will.” That's how innovations are born, part 
of healthy R&D in a competitive market- 
place. 3) We track your name in our system 
to see if you've contacted us before. If so, 


where was it that you heard of us? carsacr? 
Well, if we were advertising in GaRBacE, 
and if you and a lot of other customers also 
got our number from cansace, then we'd 
keep advertising in GARBAGE. 

Our company does not sell its cus- 
tomers’ names toanyone, Personally, I get 
alittle sheepish just asking one fora daytime 
telephone number. So, while we can't 
speak for the rest of corporate America, 
when it comes to warranty cards, we 
would like to have yours. 

TIMOTHY S. GILBERT 
Ad. Mgr., Tornado Products, Inc. 
Germantown, Wisconsin 


correction: The photographer’ credit was omit- 
ted from “Sleuthing Ancient Forests" (Restora- 
tion, July //August ‘92) Paul Rezendes, based 
in South Royalston, Mass., took the photographs. 


GARBAGE editors have specially chosen these two smart and 
| handsome books as excellent additions to any environmental 
library. Can't decide? Try both! 


ONE EARTH 
Abreathtaking 
photographic view of 
the fragile state ofour 
planet by over 80 of 
the world’s leading 
photojournalists. This 
192-page full color 
book is published by 
the editor 
selling Day Inthe Life 
series. 842.95 


GARBAGE, 


IMPERILED PLANET 
Aneasily accessible 
presentation ofa wide 
range of ecosystems. 
Addresses serious 


questions about the 


political, social and eco- 


nomic forces that are 


driving enviromental 


degradation, and possi- 


blesolutions to these 
issues. 288 pp. 842.95 


MAGAZINE + TWO 


STREET. + 


(4 ONE EARTH 
(#3001) ...42.95 


Q IMPERILED 
PLANET 
(#3002) ...842.95 
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THE SOUTHWEST 
IS OUR CLASSROOM 


PRESCOTT COLLEGE offers 
a positive alternative to tradi- 
tional education. With small 
classes, extensive field work, 
and the opportunity for 
students to design their own 
educational path, students here 
become actively involved in the 
learning process 


Environmental Studies is an 
essential component of our cur- 
riculum, Areas of study include: 
Field Ecology, Environmental 
Education, Natural History, 
American Indian Concepts of 
Nature, Wildlife Biology, Earth 
Science, and the Politics and 
Economics of the Environment. 


Students here become part of 


a warm, yet demanding educa- 
tional community, which is 
closely knit in common pur- 
pose. Besides studying the 
environment, they work with an 
outstanding faculty in such 
interdisciplinary areas as 
Southwest Studies, Human 
Development, Humanities, 
Outdoor Leadership, and 
others, Our home is the town 
of Prescott in the pine-clad 
mountains of central Arizona 
The educational journey here may take you to remote parts of the Grand Canyon, the Sea of 
Cortez, and to many other parts of the world. It will also take you within yourself, and into the 
vast world of thought, knowledge, and learning. For more information write to the: 


Director of Admissions 
PRESCOTT COLLEGE 
220-GA Grove Avenue 
Prescott, Arizona 86301 
(602) 778-2090 


Prescott College is accredited by the North Central Association of Colleges and Schools. Prescott College, a non-profit organiza- 
tion, does not discriminate on the basis of race, color, sex, age, national or ethnic orgin, or handicap in the administration of 
its educational policies or programs. 


The Global 


its second in a series of environn 


SOLID WASTE: Refuse or Resourc 


Friday, October 23, 1992 
San Francisco 


ies Project 


ntal conf 


Avround-lable policy discussion and practical workshops for 

biisiness, industry. government, and environmental leaders 
Invited Keynote Speaker 

U.S, Senator, Max Baucus (D-MT) 


‘Chairman, Senate Environmental Protection Subcommittee 


FoR MORE INFORMATION CALL 
The Global Citi 
(415) 775-0791 


cling — Policy and Practice 
= Market Development — Closing the Loop 
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SOs 


& WILLIAM RATHIJE 
,& CULLEN MURPHY 


“What a delightful book! Rus- 
bish! transforms this thing dis- 
dained by everyone into a fascinat- 
ing subject filled with insights 
about how we live. Rathje and 
Murphy have brought some sense 
and, just as important, some well- 
documented facts to the overheat- 
ed debate . .. Provides a refreshing- 
ly factual look at the U.S. garbage 
situation, exploding many of the 
myths and defusing much of the 
rhetoric.” 
—Chicago Tribune Books 


“Rubbish! does us the favor of 
putting important garbage is- 
sues in perspective; it demolish- 
es myths that hamper our ability to 
act sensibly; as a nice bonus, it enter- 
tains as it goes about its business.” 
—Los Angeles Times Book Review 


“B lucid and provocative book 
that steers well clear of self-right- 
eousness—and bad jokes—and 
takes aim at several sacred cows 
along the w: 

—The New York Times Book Review 


“A mother lode of valuable 
information.” 
—The Wall Street Journal 


RUBBISH! 
The Archaeology 
of Garbage 


by William Rathje 
and 
Cullen Murphy 


A Book-of-the-Month Club Selection 


& HarperCollinsPublishers 


IN THE FIELD 


She Scales Trees 
to Study the Forest 


SKED TO NAME A MEMO- 
rable moment in her 
career, biologist Meg 
Lowman tells the 
story of how she 
and a student were 
eating lunch out in 

the field and observed sever- 

al woodpeckers feeding. 

“They were just stuffing 
their faces with gypsy moths 
and they had the remains all 
hanging out of their 
mouths," she recalls. “I had 
never realized what a messy 
eater a woodpecker was. 

Arguably, a moment only 
abiologist could cherish. 

And it wasa spectacle 
few besides Dr. Lowman 
could have seen up close, for 
she was dining with the 
woodpeckers 70 feet above 
the forest floor. 

In their rush to study 
tropical rain forests, many 
scientists have been neglect: 
ing their own backyards, 
says Dr. Lowman, So, in the 
summer of 1991, armed with 
a $2,000 grant and a compe- 
tent tree surgeon, she helped 
build the first permanent 
“forest-canopy walkway” in 


JOHN SOARES 


the United States. 

The wood and 
cable contraption 
nestles about thirty 
feet below the tree- 
tops of Williams 
College's Hop- 
kins Memorial 
Forest, .2,400- 
acre parcel in 
the northwest 
corner of Mas- 
sachusetts, 
Viewed from 
ground level 
in early spring, the canopy 
appears lifeless in these 
woods of maple, birch, beech, 
and oak. But high among the 
meandering platforms, signs 
of life abound. Woodpeckers 
hunt for insects, scampering 
mammals leave broken 
branches in their wakes, and 
the tight, fiery buds of red 
maple color the leafless sky- 
line. 

“One of the first things we 
observed from the walkway 
was the condition of leaves in 
the upper canopy," she says. 
“The leaves in the upper 
canopy were very blotchy 
with yellow blemishes.” 


Biologist Meg 
Lowman (foreground) aboard 
her forest canopy walkway. 


At first, she thought the 
blighted leaves might have 
been the victims of fungi, but 
then ruled this theory out — 
fungus usually affects leaves 
ina canopy’s lower regions, 
where there's more shade. 
“At the tops of the trees, 
where a lot of photosynthesis 
takes place, is where you'd 
expect to find the healthiest 
leaves," she explains. 

Her treetop observations 
could result in vital informa- 


tion for atmo- 


spheric scientists studying 
the dynamics of acid rain, 
according to David Dethier, 
director of research for the 
Hopkins Forest. 

Dr. Lowman's work has 
already yielded some of the 
first information we have on 
life in temperate-zone forest 
canopies. The flying squirrel 
is an example. She and her 
students discovered a vast, 
unexpected population of 
the mammals in Hopkins 
Forest. Thenews [cont. on p. 14] 
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is important for those trying to 
control forest-destroying gyp- 
sy moths, because Dr. Low- 
man has found that flying 
squirrels eat the insects. 
There's been a tendency to dis- 
count the effects of small mam- 
mals above ground level. She 
has surprised biologists by dis- 
covering all kinds of mammals 
in the canopy, including mice, 
voles, and porcupines. 

Meg Lowman's canopy 
research dates back to her doc- 
toral work in treetop walk- 
ways of the Australian trop- 
ics. It has since taken her to 
South America and Africa. 

Her visiting professorship 
at Williams ended this past 
summer; she is currently 
director of research at Florida's 
Selby Botanical Gardens. Dr. 
Lowman hopes to return to 
Massachusetts next summer 
to work with students on the 
walkway, which she hopes 
will serve asa prototype for 
others. Already, Hampshire 
College in Amherst, Mass., 
and the University of Min- 
nesota ate building walkways 
of their own. © — Tom Verde 


BASED IN BOSTON, TOM VERDE 
REPORTS ON SCIENCE AND THE 
ENVIRONMENT FOR 
NATIONAL PUBLIC RADIO. 


“Tt’s easy for me to 
recycle: I pay the 
caretaker to take it 
tothe dump.” 
— Pop singer Billy Joel, on why he 
feels uncomfortable being named a 
“Champion of the Environment” by a 


Long Island (NY) environmental group. 
(New York Times, June 23) 


TECHNOLOGY 


Inventor Plumbs Microwave Toilet 


FTER NINE YEARS OF TINKERING, MASTER 
plumber Burt Axelrod has pieced 
together a machine that (get this): 
microwaves toilet solids. He calls his 
invention the “Shit Zapper.” 

The Zapper, about the size of atwo- 

drawer file cabinet, is a radical depar- 

ture from conventional septic-waste treatment, 
to say the least. Your typical system collects 
everything that goes down the drain, and after 
an extended period of biological action the 
heavier stuff settles and liquid effluent dis- 
perses througha leach field, a system of (inten- 
tionally) leaky pipes buried in the ground, 

Ever since the outhouse moved indoors, 

most innovations in onsite sewage disposal 

have focused on treating this liquid effluent. 

The Zapper, however, works on 

solids, intercepting and burning them 

before biological breakdown begins. 

For the past two years, the inhabitants of 
two selected apartments in a quiet block of 
Queens, New York City, have unwittingly 
contributed their fecal matter to the cause of 
septic engineering. Burt's laboratory in the 
building's basement diverts the effluent intoa 
prototype Zapper. (Other units are operating 
in Colorado and New Hampshire.) 

The Zapper, its lid removed for demon- 
stration purposes, rests on a table in the base- 
ment's center. Burt gestures towards the unit's 
cavity and explains, “All that solid stuff — 
the fecal matter, the paper, the hair — falls onto 
this filter face." (This observer is relieved to 
note that the unit isn’t in use.) 

As stuff piles up in the honeycombed, 
ceramic filter, the Zapper goes into action. Con- 
ventional heating coils and magnetrons (you've 
got them in your microwave oven ) rapidly dry 
and combust the solids. After 45 minutes, a 
pound of mushy sewage has been reduced to 
a smudge of clean, powdery ash. Burt claims 
that liquids from the Zapper can be treated with 
chlorine, sand and charcoal filters, or even rout- 
ed to artificial wetlands for biological cleans- 
ing. The leach field won't get clogged by over- 
flowing solids (a common cause of failure 
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among septic systems), and the filtered water 
can be reused for irrigating gardens, car wash- 
ing, or reflushing. 

At most, a family of four might cycle the 
Zapper three times a day, That would require 
about four kilowatt hours of power. Buying 
and installing the Zapper — when and if it 
becomes commercially available — should cost 
about the same as one of the more expensive 
septic systems. 

Burt recently demon- 


strated his “blind test" unit for officers of Hay- 
den-Wegman, Inc., a civil engineering firm 
long familiar with solid-waste management. 
Samuel Schwartz, the firm's vice president 
(and director of the Infrastructure Institute at 
Cooper Union in NYC) has a “gut feeling” 
that the Zapper will work commercially. But 
he quickly adds that “it still requires all the 
engineering studies: an investigation of emis- 
sions, maintenance, and energy consumption; 
the life of the system and its environmental 
impact.” 

While he hasn't yet applied for regulatory 
approval, Burt feels that licensing officials “are 
kind of leery of new technology, even though 
they know they need it.” On the other hand, 
“Peopleans welcaniing us; witlia lind of chow 
us what you've got’ attitude.” 

Maybethat's the most Burt can expect from 
regulators. After all, they being asked to con- 
sider a machine that would zap conventional 
wisdom on how onsite waste disposal systems 
are supposed to work. 

— Liora Alschuler 


LIORA ALSCHULER IS A NEW YORK-BASED TECHNICAL 
COMMUNICATION CONSULTANT AND WRITER, 


ROY TOMPKINS 


JOOD BURNING 
Central Heating 


The Most Efficient Multi-Fuel Boiler Ever Designed 


The HS Tarm Excel Burns Wood New Technology Brings 
With Ol or Gas Wood Burning into the Future! 
Years of research and development A new process known as “Wood Gasi- 
have resulted in the creation of the HS fication” makes this system the most 
Tarm Excel multi-fuel boilers. These efficient wood burner ever made.* The 
boilers burn wood at over 80% effi- HS Tarm Excel "bakes" the load of 
ciency and oil or gas at 85% efficiency. wood in the firebox then uses a 
During multi-fuel operation, the boiler whisper quiet fan to drive the com- 
will automatically switch from wood to bustible wood gas (smoke) down 
oil/gas whenever the wood fire dies through the firebed into a high- 
down. This means that your home is temperature ceramic combustion tun- 
always maintained at a comfortable nel, This super hot (2000'F) chamber 
temperature, Two separate burning ignites these gases and burns them 
chambers assure maximum perfor- completely, leaving no tars or vapors 
mance from all fuels. (creosote) to condense in the chimney. 


During wood burning the advanced 
Hot Water Heats Best, control system of the Excel is capable 
Experts agree, hot water (hydronic) of turning off and on much like an oil 
heating is the most comfortable way or gas boiler. It can actually “idle” for 
to heat your home. An added bonus is hours at a time then, spring to life 
the Excel's domestic hot water coil 


‘ x when more heat is needed. A single 
which provides plenty of hot tap water. firebox load can therefore last for up 


to 24 hours. Operation of the HS Tarm 
Excel is straightforward and simple, setting new standards 
for user-friendliness in wood-burning equipment, 


*Call for further details and independent test results. 


Excel 2000 


—— Also Available: 

‘Tarm 500— Multi-fuel Boiler: Wood, Coal, Gas, Oil, Electric 
Rockland Furnace— Warm Air Multi-fuel 

Tarm 2002— Wood Gasification Add-on Boiler 

Sime FB—Cast-iron Wood/Coal Add-on Boiler 

Rockland WB140—Wood Add-on Boiler 


oe 


For more information on the HS Tarm Multi-fuel Boilers, send in 
the coupon below or call toll-free: 


1-800-STAY-WARM 


(1-800-782-9927) 


The HS Tarm 
Excel Features: 


A. Low Watt Draft Fan 
B. Primary Combustion Air 


Stoveworks, Inc, 
Dept. 61, One Branch St,, Medford, NJ 08055 


| beara caer em aR an rE as oe Sra ea ee oe Ne aie! | 

C. Pre-Heated Secondary Air |!'m: Replacing my present heating system; © Building a new home. | 

Injection 

N 

D, High-Temp. Ceramic l. Tankless Hot Water Coil Tans | 

Combustion Tunnel I. Cast'lon Deora Frames  JADDRESS | 
E, 2000" Flame for Complete ‘ 

2000 eae Pl K. 2" Thick Full Insulation lorry STATE zip | 
F. Heat Exchange Tubes—Wood > Water (64 gal) surrounds fte- | pone | 
G Het Exchange Tubes— for max. heat transfer Send To: Stoveworks, Inc., Dept. 61, One Branch St, Medford, N) 08055 | 

Oil/Gas M. High Efficiency Oil or L —— —--—-4 
H. Rear or Side Venting Gas Burner —Dealer Inquiries Welcome— 
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How to 
Clean Greener 


PECIAL CIRCUMSTANCES — AN OLD SEP- 
mic tank or your use of “grey wa- 
ter” to grow flowers — may con- 
vince you to switch from 
supermarket brands to “green” clean- 
ers. But “even natural ingredients are 
chemicals and must be handled respon- 
sibly," says Procter & Gamble's Kris 
Burbank. Being greener may be more 
a function of attitude and habits, not 
what you buy. Try these common- 
sense suggestions to lower your own 
contribution to pollution, 
"= Use the right product for the job, and 
use it according to instructions on the 
label, Use it up and dispose of the con- 
tainer in your garbage pickup. 
= Clean ona regular basis. Don't wait 
until the dirt builds up and the job 
demands more of a cleaning product. 
= Choose dirt-resistant surfaces for 
your home. A floor that can be damp- 
mopped without detergents, or coun- 
ters that resist stains, will keep clean- 
er over the long run — and require 
less chemical warfare. 
= Put a doormat at entrances to mini- 
mize dirt tracked into the house. Or 
have “no shoes” areas inside the house. 
= Ask yourself if you are over clean- 
ing. Your office clothes may not need 
a heavy-duty detergent, A disinfec- 
tant may be unnecessary at home, 
= Consider “spot power.” If you're 
bleaching your whole laundry load 
because your children have dirty pant 
knees, spot clean the knees first by 
soaking them in soapy water, then 
wash the load without bleach. 
= If you must have a clean smell, try 
soaking your clothes in a pan of water 
and lemons, Or treat yourself to some 
flowers! 


— Deborah DePeyster 
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BIOREMEDIATION 


A Poison-Eating Fungus 


T'S LIKE THEY ALWAYS SAY: ONE OR- 
ganism's toxic waste is another's 
soup du jour. Scientists say white- 
rot fungi — wood degraders often 
found in fallen trees — may be an 
effective means of cleaning up cer. 
tain kinds of toxic waste. 
Biologists already knew that 
white-rot breaks down lignin, the 
complex molecule that binds wood 
together. At EPA's Office of Research 
and Development, researchers figured 
it could take on even more complex 
organic compounds. Ata wood-treat- 
ment plant in Brookhaven, Mississippi, 
researchers formed 11 plots of soil tak- 
en from a waste-sludge pile and applied 
spores from three species of white-rot 
fungi collected from the undersides of 
old wooden bridges. Through a series of 
biochemical reactions, concentrations of 
the toxicant pentachlorophenol (PCP) 
were reduced 85 to go percent, leaving 
behind much more benign byproducts. 
Potential applications abound, PCP 
is often used as a wood preservative, 
and there are over 55 wood-treatment 
plants nationwide on the EPA's 
Superfund list. In the days before 
strict environmental regulations, the 
plants merely dumped waste preserva- 
tive into unlined lagoons and leaky 
storage tanks. These sites are already 


being cleaned up with bacteria that 
secrete chemical-eating enzymes. Bac- 
terial methods are effective up toa 
point — the promise of white-rot, 
however, is that it can apparently 
break down tough compounds the 
bacteria can't. 

“There's research left to do, but it 
could bea crucial clean-up technolo- 
gy,” says Steven Safferman, an envi- 
ronmental engineer at the EPA's Risk 
Reduction Engineering Laboratory in 
Cincinnati. “It has potential application 
ata lot of sites.” 

—Ethan Seidman 


“A wetlands trip with 
six nature photogra- 
phers — definitely a 
“Wayne's World’ 
NOT. Most of the 
things they're auction- 
ing I'd pay not to do.” 
—Ingrid Sischy, editor of interview, 
on the low incentive to bid at a society 


auction to benefit the environment. 
(New York Times, June 23) 


ROY TOMPKINS 


"TOUCH-TONE 
FOR THE OZONE. 


Gaze for a moment at your telephone, 
And consider how this common 
device can help save the biosphere. 

We'te Working Assets Long 
Distance. Every call you make on our 
fiber-optic network sends money to 
groups like Greenpeace, Sierra Club 
and dozens more... at no extra cost to 
you. Since 1986 we've contributed 
over $1.8 million. 

Of course, we also complete 
your calls to almost anywhere in the 
world, at standard rates lower than 
AT&T's®. 

So why push buttons that only 
make beeps, when you can push 
buttons that also make a difference? 

Call our toll-free number—and 
help save the planet while you save 
yourself some green stuff. 


WORKING ASSETS 


@ We make your voice heard. 


10 


Long Distance 


1-800-CITIXEN 


Recycling... 


It Only Works 
If Trash Becomes Cash 


You — collect your paper, your plasti 


aluminum, your steel — your recyclable household materials. 


your glass, your 


| Ou — your town, your city or your county recovers this 
material and makes it available for recycling. 


Then What?... 


Industry —can take your recovered household 


material and find a use for it. Until that material is used to 


produce a new product, the recycling loop is incomplete. 


Sonoco —a major producer of industrial and consumer 


packaging products has been using recovered paper since the 
1920s to produce new grades of paperboard. That board is then 
used to make new products like tubes and cores for industrial 


carriers, fibre partitions, composite cans and other products for 


customers in all major industries. We use more than a million 
tons of recovered paper annually. We have developed a new 
plastic grocery sack with 25% recycled content. And we 


continue to work on new uses for recovered materials. 


Recycling works as a partial solution to our world's 
solid waste problem when profitable products can be 
made from the collected materials — when cash can 
be made from trash. 


Or Sonoco Products Company 


® P.O. Box 160-A09 Hartsville. South Carolina 29550 
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The Garbage Index 


Portion of households participating in curbside recycling 
ina NYC neighborhood with a median income 
of $41,305: 62.7% 
Portion participating ina NYC neighborhood 
with a median income of $10,872: 6.4% 
Number of materials recovery facilities (MRFs) planned 
or operating in the U.S., 1990: 104. 

Number of MRFs planned or operating, 1992: 222 
Number of landfills opened in U.S., 1986-1991: 364 
Landfills expanded: 407 
Landfills closed: 2,216 
Number of languages in which recycling information 
isavailable by telephone to Los Angeles residents: 134 
Sources: Center for the Biology of Natural Systems, Governmental Advisory Associ 


ates, Resource Recycling, National Solid Wastes Management Association, 
Los Angeles Bureau of Sanitation 


Portion of Mass. residents who say utilities should spend 
money first on building new power plants: 6% 


Portion who say utilities should spend money first 
on conserving electricity: 98% 


Typical reduced electricity use for lighting in offices 
participating in the EPA's Green Lights program: 52% 


New utility power-plant investments avoided due 
to savings garnered by the Green Lights program: 
$37.8 million 


SSourcos: New England Power Pool, EPA 


Pages of press releases, memos, and schedules 
printed by the U.N. in Rio each day 
of the (12-day) Earth Summit: 520,000 


Number of garbagemen working at the Summit 
convention building: 220 


Amount of garbage hauled away from the convention 
building each day of the conference: 7 tons 


Estimated population growth worldwide during the Earth 
Summit: 2,489,760 people 


‘Sources: Recycling Manager.tnternational Development 
Research Centre (Ottawa, Canada) 
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Municipal Composting (July/Aug '90) Composting mixed garbage 
into fertilizer did seem a little too good to be true. So while the 
recent collapse of two major municipal composting programs is 
UATE Raenelonee Anata 

Municipal solid-waste composting operates roughly thus: 
Garbage trucks unload regular old garbage, With magnets and human hands, 
some recyclables may be removed, sing Se ee 
niture, The remaining garbage is —— 
shoved into a giant grinder, The ~~ sesymcex_ 
shredded waste is nursed with air 
and water to encourage microorgan- 
isms to digest garbage, turning it into 
compost. 

At the nation’s largest compost- 
ing plant, the Agripost facility in meee 
Dade County, Fis hegyten dedavdal ee eeeemn one nOe Thus 
the compost dehydrated instead of reaching a stable, odorless state, says Clark 
Gregory, a compost guru with Woods End Research Lab, Agripost man- 
agers blamed the hot summers when winds dropped and the humid att trapped 
odors. Neighbors complained, and the county board of commissioners per- 
manently revoked the firm's permit, 

Atthe Riedel plant in Portland, Ore,, the system evidently didn’t allow: 
for enough oxygen to mingle with the microbes, so that garbage rotted instead 
of composting. Riedel closed in early '92. 

Has large-scale composting kicked the bucket? Not at all, says Dr. Gre- 
gory, who points to strict European standards forbidding farmers from using 
contaminated compost. Such “clean composting” isa concept on the ascent. 
It calls for separate collection of “wet wastes,” which can be composted, 
from “dry wastes" like cans, bottles, diapers, and other non-compostables, 


Landfills Are #4 (Sept /Oct ‘90) The bad news: Landfill capacity in the 
PEEB U.S. continues to decline, putting the squeeze on communities that 
ay rely on landfills for getting rid of their discards, The good news: The 

decline is not occurring as quickly as many had predicted, and 
UPOATE some states have even increased their capacity, according toa new 

report published by the National Solid Wastes Management Association. 

(Equally unpopular incineration is the other option for dealing with waste 

left after recycling; even then, leftover ash must be buried.) 

The report shows that no one really knows exactly how many solid-waste 
(MSW) landfills dot the land: Six different organizations, including the EPA, 
the GAO, NSWMA and BioCycle (magazine) have done surveys, and 
each have come up with different 
numbers. “The reported number of | ANIDFILLS. 
MSW landfillsin the U.S. in1990- ARE #4 
1 ranged from 4.462 to 10,467," the 
report says. “The actual number of 
MSW landfillsin the US.may nev- 
er be known until states actively col- 
lect and maintain databases.” 
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PRO-CHOICE 
CHOICE. 


Hint: It’s not AT&T® 

Most businesses think repro- 
ductive choice is none of their business. 
We don’t agree. 

We're Working Assets Long 
Distance. Every time you call, we 
proudly send money to groups like 
Planned Parenthood, NARAL and the 
Ms, Foundation...at no cost to you. 

By contrast, AT&T canceled its 
funding of Planned Parenthood under 
pressure from anti-choice groups. 

Of course, we also complete your 
calls to almost anywhere in the world, 
at standard rates lower than AT&T's. 

So why give your money to the 
wrong choice, when you can easily use 


a phone company that’s pro-choice? 


WORKING ASSETS 
Long Distance 


1-800-CITIXEN 


@ We make your voice heard." 


410 


Nature Invented Water Purification 


EcoWater’s Way 


NOW 
ONLY 


Visa * Mastercard » American Express Discover 
EcoWater Systems 

65 years of water treatment 

P.O. Box 64420 

St, Paul, MN 55164 


CALL 1-800-86 WATER 
MF 8AM-8PM CT 


Pax World is a no-load, 
diversified, open-end, 
balanced mutual fund 
designed for those who 
wish to receive income 
‘and to invest in life- 
supportive products and 
services. Pax invests in 
such industries as pollu- 
tion control, health care, 
food, clothing, housing, 
education, energy, and 
leisure activities. 


Therefore, with Pax there 
are social as well as 
economic dividends. 


For a free prospectus and 
other materials call toll-free: 


1-800-767-1729 


This is not a solicitation in those 
states where the securities have 
not been qualified. 


A SOCIAL RESPONSIBILITY 


The hydrological cycle 
SJ was Mother Nature's 
“invention” to purify 
our water. The sun turns 
ground water to vapor; 
i it rises, leaving impurities 
behing; it cools in the 
atmosphere and comes back to 
earth in a pure form as rain or 
other forms of moisture. 


EcoWater® Copied Nature 


An EcoWater Tapworks Distiller 
turns your tap water to vapor, 
leaving impurities behind, then 
is condensed back into high 
quality water for your use. 

Fill it with your tap water, plug 
it into any 110 outlet and you 
have delicious, high quality 
drinking water ... for much less 
cost than buying bottled water. 
The unit is completely portable 
and you don't have to dispose of 
plastic jugs. 


The Fund does not invest 
in weapons production, 
nuclear power, South 
Africa, or the tobacco, 
alcohol, or gambling 
industries. Various types 
of accounts are available: 
Regular Accounts, IRAs, 
Educational Accounts, 
Custodial Accounts for 
Minors, SEP-IRAs, Auto- 
matic Investment Plans, 
and 403(b) Pension Plans. 
Minimum investment is $250. 
Send no money. Past perfor- 


mance is no guarantee of 
future results 


FUND 


Ten-Year Total Return 


Average Annual Rate of Return 
For Period End: 


$1507 $1490 


$ 2631 


$4251 


$2549 


6/87 6/88 
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Bustin’ Fleas 

I N RESPONSE TO SHELLEY NATHAN-MAY'S 

question about fleas in the May/June 
“Ask Garbage,” you described an elabo- 
rate routine to solve the problem. I live in 
California (warm), near the beach (humid), 
ina house with wall-to-wall carpeting and 
an indoor/outdoor cat. Of course we had 
a flea problem. We also have small chil- 
dren, so we wanted to be very careful about 
what we put on the carpet. 

Our vet recommended a service 
called “FleaBusters.” I called and was told 
that they would put inorganic salts down 
to dehydrate the fleas and larvae. I want- 
ed to know exactly the kind of salts, and 
was told “sodium polyborate” — borax. 
It works: we haven't had fleas for two years 
now and the kids seem healthy enough. 

VICTORIA TAYLOR 


Long Beach, Calif. 


Contact HleaBusters at 10801 National Blvd., 
Suite 401, Los Angeles, CA 90064; (310) 
470-3532. 


Enviro Czech 

AM A PEACE CORPS VOLUNTEER IN THE 
I Trnava region of Czechoslovakia. Up- 
to-date environmental information is dif- 
ficult to obtain. Please ask your readers to 
send us back issues of Garpace. I was sur- 
prised at first at how eagerly these materi- 
als are greeted by the Slovaks, and how 
creatively they are used. Even sending one 
or two issues would bea great help. 

Mail can be sent, surface, to me at 
Okresny Urad Zivotneho Prostredia, Kol- 
larova 8,917 77 Trnava, Czechoslovakia. 

ANN M. HOKANSON 


‘The Scoop on Poop 
READ WITH INTEREST THE “ASK GARBAGE" 
I about how to dispose of dog poop 
(Jan/Feb ‘92). Living here in the mecca of 
the dog mushing world, I would like to 
share these observations: 
Many dog foods are full of undi- 
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gestible filler which passes right through 
the animal. What goes in must come out, 
either as calories or waste. When I 
switched from paying $12 fora 4o lb. bag 
of cheap nuggets to 28 for highly 
digestible food, input dropped from six 
cups a day to two, and waste output fell 
proportionally. The label on the food we 
now feed our dogs reads like the menu of 
a fine restaurant: chicken, fish, liver, eggs, 
milk —and no mysterious “byproducts.” 
Dogs burning up to 10,000 calories 

a day can't run on cornmeal. 
JOHN MCRITCHIE 


Fairbanks, Alaska 


$ A FLIGHT ATTENDANT FOR USAIR, I 
know for a fact that airlines abso- 
lutely donot flush bathroom waste into the 
air (see “Garbage Bag” March/ April ‘92). 
The ice formation the reader spoke of was 
from an airline bathroom, but was caused 
bya leak in the lav system, When the air- 
plane reached altitude — where the air is 
below freezing temperature — the leak iced 
upand fell off the belly of the plane. This 

wasa rare and unfortunate accident. 
JILL MALCOLM 


Mount Airy, Maryland 


No Free Lunch? 
‘OU PRINTED JOSE VALDEZ'S SUGGESTION 
that electric cars charge their own bat- 
teries by using the “spinning rear wheels” 


Ao 


("Garbage Bag” May /June ‘g2) without 
noting that such a system would bea per- 
petual motion machine, violating the first 
law of thermodynamics: You can't get 
something for nothing. If the non-driving 
wheels were hooked up toa generator-bat- 
tery system while the car is driving, they 
would create extra friction that would drag 
on the car, requiring more energy to drive 
it. You would come out behind, not ahead. 
‘A regenerative braking system, how- 
ever, could be a practical option. During 
braking a generator would deliver power 
(which is normally lost as heat in brake lin- 
ings) to partially recharge the battery. 
There's no such things as a free 
lunch, 
JENNIFER GITLITZ 


Berkeley, Calif 


e received several letters requesting 
V V nore information on what exactly 
the Burger family, profiled in “Lifting the Lid" 
(March/April ‘92), does to reduce waste and 
recycle. Contact Chris and Cindy Burger at 
RD 2, Box 365A, Walter Road, Whitney 
Point, NY 13862. 
= Got a “how-to” tip, some useful info, or a 
bit of news? Send it in! Send correspondence 
to: Ethan the Bag Man, Garsace, 2 Main 
Street, Gloucester, MA 01930. Sorry! We 
will not be able to print every submission or 
respond individually. 


1992 


ROY TOMPKINS 


CHROMALUX 


To live, study and work better... 


fal 
spectro 


LB 60 or 100 Watt Bulbs 
$6.95 


+ Produces the best natural light 
source known. 

+ Glare-free, high contrast, reduces 
eye fatigue. 

+ Helps counteract depression and 
tiredness-increases alertness and 
feeling of well-being. 

+ Longer-lasting than ordinary light 
bulbs-average life 300 hours 


Call for Free Catalog 


N.E.E.D.S. 
527 CHARLES AVENUE 
SYRACUSE, NEW YORK 13209 


1-800-634-1380 


all is NOT well. 


Formaldehyde 


Household 
chemicals 


Combustion 
gases 


Pollen 


Dust 


These people aré 
breathing dirty air! 


The Berner AQ Plus™ can 
solve this problem! 
This unit can be installed by a home 
carpenter and is priced at $599.00. 
Wouldn't you enjoy "Sunshine Fresh’, 
dust and pollen free air today? 
| The AQ Plus'™ unit, the size of a room 
air conditioner, will effectively clean and 
change the air in your home. 
“Introduces fresh. pollen tree air 
* Removes chemicals & pollutants| 
mm indoor al 
+ Balances door humidity levels 
*Conserves your eneray dollars 
by heating Yeoalng fresh 
incoming irte nagar a 
temperatures 
Phone or write tor unit or 
tree brochure: 
Berner Air Pro Inc 
0 Box stle, PA 16105) 


1-800-852-5015 


Only NordicTrack’ gives 
you a total-body workout. 


NordicTrack” 


: “The World's Best Aerobic Exerciser.” 


Total-body 


Towerbody only 


Exercise bikes, treadmills and stairclimbers 
don’t give you half the workout NordicTrack does. 
Call today for a 30 day 


in-home trial! 
Models priced from $299 to $1,299. 


Most in-home exercisers completely 
ignore the muscle groups in your back, 
chest, shoulders and arms, 


But NordicTrack exercises alll the 
major muscle groups in both your 
upper and lower body 


That's why it’s more efficient at 
elevating your heart rate to the fitness 
building level. And why it burns more 
calories, Up to 1,100 per hour, 


- 800-328-5888 


Don't settle for less than a 


Ext. 5071 
total-body workout, aan 
: ae Or write: NordicTrack, Dept. #50712, 
Get on track with NordicTrack. 141 Jonathan Blvd. N., Chaska, MN $5318 


© 1992 NordicTrack, Ine. AML. Company All rights reserved 


The ELF Alert™ gauss meter is perfect for homeowners, parents and 
business owners to locate the presence of potentially harmful 
radiation. The ELF Alert™ makes it easy to take precautionary 
measures to protect your living and work spaces. 


© Measure computers, appliances, electric blankets, power lines, and more 

* Lightweight, pocket-sized and portable for quick, easy measurements 

© Highest quality...measurement standard used by safety administrators, 
schools, utility companies and corporations worldwide 


© Low cost...under $100 
TESLATRONICS 
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The Natural Choice 


For 
Effective 
Soil Insect 
Control 


\ BioSafe® seeks out and 
destroys grubs, root weevils, 
cutworms and other root-feeding 
insects without harming earthworms 

or other beneficial organisms, 


\ 


BioSafe® your natural 
choice for soil insect control. 


For more 
—d information call 


800-821-8448 


| 


Are You Chemically 
Sensitive? 


If you have allergies, you may have a low 
tolerance to toxic chemicals. We've formulated over 
40 products for the home and industry, which are 
non-toxic or low in toxicity, including: 

¢Paints * Stain * Wax » Enamels 
¢ Adhesives * Caulking 
* Cleaners * Carpet Guard ° Mildew Control 


AFM Enterprises, Inc. 
1140 Stacy Ct. 
Riverside, CA 92507 


Pioneering safe products 
for the home and industrial 
environment since 1980. 
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HELP STOP OIL ADDICTION! 

Now in its fourth edition, the Electric Vehicle 
Directoryis the complete guide to the EV industry, 
featuring practical 60-mph electric cars available 
today. When recharged from the present mix of 
electric power utilities, electric cars produce 
less than one-tenth of the pollution emitted by 
petroleum-fueled cars. EVs have no oil or anti- 
freeze to leak onto roads, or gasoline to explode. 
The way to stop oil drilling in scenic natural areas 
is to dryup the market{orpetroloum. EVscan also 
greatly reduce 


+ Air pollution and health problems 
+ Acid rain and global warming 
* Oil spills on our oceans 
+ Dependency on oil imports 
Also listed are EV associations, firms that con- 
vertexisting cars to electric power, sources of parts 


for do-it-yourselfers, and suppliers of renewable, 
nonpolluting electric power generating equipment, 


ELECTRIC VEHICLE 
STRUCTURES & COMPONENTS 


Phitip Terpstra 


Electric Vehicle Structures & Components is 
‘anew book that looks at EV technology - batteries 
under development, advanced structural materi- 
als, motors, controllers, etc. - and the impact these 
products have on the environment. 

Asktor these books at your favorite bookstore, or 
order direct form the publisher. Postpaid prices in 
the US dollars: EVD - $11; EV Structures & 
Components - $10. Add $1 for each book to 
Canada, $4 elsewhere by air. Send check ormoney 
order to: 


SPIRIT PUBLICATIONS 
Box 23417-C Tucson, AZ 85734 U.S.A. 


E WERE MAKING 
RECYCLED PAPER BEFORE TUT'S 
SECRET WAS UNRAVELLED 


We were making recycled paper in 1915. Seven years before the 


treasure-laden tomb of King Tutankhamen was uncovered. 


\ Cross Pointe believes the facts about recycled paper should not 


be buried either. So we made a special video. We explain how 


genuine recycled paper can help alleviate the landfill problem. 
And we di¢ out the truth about de-inking and the environment. 
Cross Pointe did not go into recycling to break new ground. 


We simply recognized that wastepaper was a very practical source 


of fiber. Today we make 16 uncoated, acid-free papers ina full 


palette of colors, plus bright white — without creating harmful 


dioxins in the de-inking process. Unearth the facts about 


recycled papers; order our video with the coupon below. 


5,001 
5 TGs 


mn 
eo 
¥ gna 


Cross Pointe 


PAPER CORPORATION 


© 1992 Cross Pointe Paper Corporation This magazine is printed on Cross Pointe Troy Book 55 Ib. Blue White Satin Finish 


RESTORATION Hannah Holmes 


Hawaii Survive-O 


TSA CLASSIC BATTLE: OFF-ROAD VEHICLES ON ONE SIDE, WILDLIFE 


managers on the other. In this case, they're separated — most 
of the time — by a row of boulders. 


Kaena Point, a 30-acre wedge of sand and stone at the west- 


ern tip of the Hawaiian island Oahu, has always held an allure. 


The surf is spectacular. The wind hums in the rocks. Flowering 


vines and shrubs embroider the dunes. 
This wild beauty brought a tourist train 
through in 1899, and as transportation 
evolved, the steel rails gave way to the four- 
wheel-drive truck, the dirt bike, and the 
three-wheeler. For decades, these roaring 
machines ruled the dunes, flattening flo- 
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1a, frightening fauna, and carving the point 
intoa dusty ORV heaven. 

Then the duel began. In 1986 this spit 
of sand was declared a state Natural Area 
Reserve. In September 1988, a blockade of 
boulders with a steel gate was installed at 
the north entrance. Die-hard four-wheel- 
ers crept into the western 
entrance ona plank they laid 
across the washed-out, cliff 
side road, but erosion soon 
closed that entrance, too. The 
OR Vers grew restless, They 
cut the hinges off the gate 
and drove in. Dave Smith, 
the state biologist who over- 
sees Kaena Point, welded on 
bigger hinges. ORVers 
sawed into the lock, Mr. 
Smith welded on a tougher 
lock. They sledge-hammered 
it to death. He rewelded it. 
They sliced it up with a 
bandsaw. He dumpeda load 
of boulders in front of the 
abused gate, and things start- 
ed to settle down. 

In the new silence, life 
began to reassert itself in the 
reserve. The shrubby, white- 


flowered naupaka dug into 


Greenery reclaims the tire 
tracks on Kaena Point. 


the ORV tracks, as did rare ‘ohai, a pretty, 
silver-green vine with salmon-colored, pea- 
like flowers, and pa'u-o-Hi'iaka, a blue- 
flowered vine. Volunteers steadily pull 
away at non-native weeds which compete 
for sun and scarce water. 

Offshore, an endangered monk seal has 
claimed the newly peaceful, rocky shoreline 
as her hangout; threatened green sea tur- 
tles and humpback whales also haunt the 
area. On the 
closed road, 
hikers, cyclists, 
and fishermen 
explore with- 
out fear of 
careening vehi- 
cles. 

But bring- 
ing back the 
shore birds — 
albatross, shear- 
waters, and 
boobies among 
them — isn't 
quite as simple as removing abusive mem- 
bers of homo sapiens. There are wild dogsto 
contend with, and an endless supply of non- 
native mongooses to trap. But the vigilance 
of Mr. Smith, his staff, and an often-anony- 
mous cast of supporters is paying of f. 

The Laysan albatross, known affec- 
tionately as the “goony bird,” has returned, 
and this spring, with the mongoose popu- 
lation in retreat, there was one fuzzy, brown 
chick — a first, says Dave Smith. 

Few resolute four-wheel fans still 
spend their energies chipping at the barri- 
cade. “I let ‘em work and work and work 
for six months," says Mr. Smith. “Then I 
love going out there with the front-end 
loader and piling monstrous rocks in front 
of the gate.” 


Return of the “goony 
bird:” Laysan albatross. 


MICHAEL BUCK (left); MAILE SAKAMOTO 


: MAKE 
PROTECTING 
THE 
NVIRONME! 
YOUR JOB 


The Job Seeker specializes 

in environmental and natural 
resource vacancies nationwide. 
Two issues each month are filled 
with current vacancies from 
Federal, state, local, private, and 
non-profit employers. A six 
issue trial subscription is only 
$19.50, Subscribe today! 


The Job Seeker 
Dept J 
Rt2 Box 16 
Warrens, WI 54666 


We print our catalog 


The world’s largest 

Amish settlement 

isn’tin Pennsylvania 
- it's in Ohio, and Lehman's old-timey 
hardware store is smack-dab in the heart 
of it! Our 1,000 item catalog caters to 
their needs and is different from any 
other catalog you ever saw. You'll find 
hand-turned grain mills, apple parers, oil 
lamps, k rators, 
wood and oil fueled cooking ranges, fine 
European hand tools, cast iron cornbread 
pans, apple snitzers...things you had no 
idea were still avail- 
able! Like a visit to We, 
grandpa’s farm 100 

years ago. 


Rush me your country catalog, Lam enclosing $2 

“Mail to Lehman’, Bea 41, Dept. -PBG, Kidron, OH 44636, 
Name 
Address, 


At Calvert Group, we take 
aslightly different 
view of investing. 

To us, investing 
is about more 
than just mak- 
ing money. It's 
about making 
the world a 
better place. 

As more and 
more businesses 
are discovering, 
it pays to do business with social and 
environmental issues in mind. And as 
Calvert investors have discovered, it 
makes sense to invest in the country's 
largest family of socially responsible 
mutual funds, 


CALVERT SOCIAL 


A dollar saved 
is a dollar earned. 


We at Calvert 
Group are deeply 
committed to 

encouraging 
positive change in 
society. But we're also 
committed to the classic i 
goal of every investor: the H 
best return with the least risk. i 
And that's important no H 
matter what kind of dollars you 
want to save. 
For complete information about the 
Fund, including all charges and expenses, 
please call your broker or Calvert Group 


for a free pros- 
pects Powe Ivert 
read it carefully 


before investing. Amemberct The Acacia Group* 


INVESTMENT FUND 


(800) 368-2748 


Past performance is not indicative of future results. 
Distributor: Calvert Securities Corporation, 4550 Montgomery Avenue, Bethesda, MD 20814 


roup’ 
| 
| 
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Free Cards 


With Your First Order! 


Cards shown not necessarily in free package 


Get a pack of 6 note cards FREE with 
your first order from Earth Care 
Paper! You'll find hundreds of 
recycled paper stationery items in 
our catalog, from note cards to 
holiday cards to gift wrap. 

To receive your catalog, just send this 
coupon to: 


PO Box 14140, Dept. 729 
Madison, WI 53714-0140 


Name 


Address 


City State Zip 


MAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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Disposable diapers have been the quintessential symbol 
of the throwaway society, the garbage crisis, and the environmental 
legacy we're leaving our kids. But they deserve to be a symbol 
for vigilante environmentalism instead. 


By Patricia Poore 


“Wie Year Is 1989. I AM IN NEW YORK, BUSY WITH THE LAUNCH OF A 
MAGAZINE THAT WILL COVER THE ENVIRONMENT. I DON’T CONSIDER 
MYSELF AN “ENVIRONMENTALIST,” IN THE ACTIVIST SENSE; 1 WANT MY 
NEW MAGAZINE TO BE AN INDEPENDENT VOICE. I AM BRASH ENOUGH TO 
DISCLOSE THAT MY FATHER WORKS IN THE CHEMICAL INDUSTRY, AND 
IRONIC ENOUGH TO CALL THE MAGAZINE GARBAGE. WET, I LIVE IN A 
TIME WHEN CONVENTIONAL WISDOM HAS IT THAT INDUSTRY, RUN BY 
MEN WITH QUESTIONABLE MOTIVES AND MORALS, IS A CONSTANT THREAT 
TO LIFE ON EARTH. WHEN “CARCINOGEN” IS A HOUSEHOLD WORD. WHEN 
GOVERNMENT AND INDUSTRY ARE, LEGITIMATELY AND NECESSARILY, 


CLEANING UP THE POLLUTION PROBLEMS CAUSED BY PAST IGNORANCE. I 


AM ASSAULTED BY MEDIA STORIES: 


[HERE IS THE OZONE HOLE AND THE 


RISE IN SKIN-CANCER RATES. THERE IS ACID RAIN KILLING TREES AND 
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My husband 
and my sitter 
had been buying will destroy their future: 
disposables on 
the sly for 


several months. three years into a difficult 


obliterating ancient monuments. There is dioxin, 
the Frankenstein monster of modern chemistry. 

Especially, in my baby-boomer zeitgeist, there 
is America: rapacious, gluttonous America, a 
nation of “consumers,” not people, where dispos- 
ables are a birthright and the throwaway society has 
evolved to grotesque caricature: More! More! And 
nowhere to put the trash. 

And so I have no doubt (in 1989) that dispos- 
able diapers are both a 
material problem and a fit- 
ting symbol. Here we are, 
wrapping our babies (for no 
good reason!) in that which 


nonbiodegradable garbage! 
I ‘TIS SPRING OF 1992.1 AM 
no longer in New York, 


and I ama mother. | am 


environmental education, 


and I have a headache. The 
reporter from House Beauti- 


ful guilelessly asks me 
questions about car emissions and politics and the 
finances of the magazine without blinking. She 
waits for the end to ask the question for which she 
feels she has to apologize, because this silly thing, of 
all things, is the hypocrisy issue: What kind of dia- 
pers doI have at home? 

“you HYPOCRITE! GIVE ME ONE GOOD REASON 
WHY I SHOULD KEEP SUBSCRIBING, WHEN YOU YOURSELF 
ARE FULL OF surr!!" screeched one of the many con- 
demning letters I got when my answer — Pampers 
— appeared in print. I was taken aback, more by 
the venom than by the concern. Angry, hysterical, 
holier-than-thou ravings over diapers, a tiny part of 
the solid-waste stream, arguably not an environ- 
mental problem at all. | had assumed that, like me, 
people were aware of lifecycle analyses of diapers, 
of their becoming a non-issue — clearly not the 
case. Consumer mentality wins out even among 
those supposedly supporting the environment: I 
had not changed an aspect of my “consuming” (in 
this case, diapers), therefore I was not fit to edit an 
environmental magazine. I received not a single let- 
ter asking for my reasons, never mind congratulat- 
ing me for telling the truth. 


Hyperbole & Hypocrisy 


I HAD STARTED WITH CLOTH DIAPERS, MOSTLY BE- 
PR cause I'm old-fashioned. (I buy Ivory soap, 
too, and I hate digital clocks.) We had dia- 


per service, which seemed not only more convenient 
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but probably more environmentally sound: Delivery 
was efficient in a dense Brooklyn neighborhood. 

It was not entirely a free choice, however. 
There were those press kits from factions in the 
cloth-diaper business, complete with quotes from 
So-and-So, M.D., about how dangerous disposable 
diapers are, how they cause allergic reactions and 
diaper rash; photos of genital infection and descrip- 
tions of mutilation from impacted polymer beads 
that somehow came loose of the diaper and lodged 
in the baby’s little orifices. Truth is, I was terrified to 
use disposables. 

I was programmed to think that cloth would 
be cheaper. But I learned differently, and marvelled 
that not one of the (male) researchers who compared 
cloth and disposables penny for penny pointed out 
that the Velcro-closure diaper wraps cost $10 to 
$16 each, that you need at least five because they 
get wet, and that the baby outgrows four or five 
sets of them. 

I hate to admit what a chicken I was, but I let 
myself be bullied by image, too. How else to 
explain that the disposables bought for travel days 
were locked in the glove compartment, or hidden in 
my luggage, so no one would see them? 


Y THE TIME WILL WAS TEN MONTHS OLD, MY HUS- 
Buena and my sitter had been buying dispos- 
ables on the sly for several months. (I wonder if any 
of the researchers figured that phenomenon into 
cost analysis: add to the diaper service the 
unrecorded price of disposables bought by daddies, 
sitters, and grandmas!) It seemed the “plastic” dia- 
pers lasted through long trips to the park. Cloth dia- 
pers, sloppy, cold and wet in 45 minutes, couldn't 
be changed outdoors in winter. Will liked the dis- 
posables better, too: They were dry and compact. 
Reluctantly (because I still believed in diapers-as- 
symbol, and I still suspected, then, that cloth was 
more environmentally benign), I joined the vast 
majority of parents who know a good thing when 
they see it. Anyway, in Gloucester our house was 
miles out of the way of the closest service. 

Ass time went on and my perspective deep- 
ened, I became more confident that my decision 
wasn't much of a compromise. Apparently, there is 
very little difference, if any, in the cradle-to-grave 
environmental impact of cloth vs. disposable dia- 
pers. (See the accompanying article.) Even banning 
disposable diapers would have an imperceptible 
impact on the waste stream. 

To the carsace staff, the diaper story is old 
news. But that's not the case among the general 
public, as the House Beautiful story illustrates. Facts 
and even common sense may tell one story, but a 


Cotton vs. Disposables: What's the Damage? 


by William Rathje & Cullen Murphy 


Wi: TEND TO THINK OF DISPOSABLE 
diapers as being made of plastic, 
though in fact by weight only about 8 or 
9 percent of a disposable diaper — the 
waterproof backsheet — is plastic. About 
three-fifths of a disposable diaper’s con- 
stituent weight is plain cellulose, which 
goes into the diaper's absorbent padding; 
the padding is infused witha nontoxic 
polymer that turns intoa gel when con- 
tact ismade with urine. The liner padding, 
fasteners and a few other components 
together account for about a quarter of 
the diaper's weight. 

Inconsidering the pluses and minus- 
es of disposable and cloth diapers, the 
major bones of contention have 
involved these matters: the relative 
amount of energy that the use of each 
diaper requires; the relative volume of 
raw materials that the use of each type 
of diaper requires; the relative volume of 
discard; the relative amounts of water 
consumed; the relative threat of pollu- 
tion; the relative threat to public health; 
and the relative cost per diaper. 

During the past decade and a half, 
there have been a number of studies 
that bear on these issues. Most were 
commissioned either by companies 
that manufacture disposable diapers, 
such as Procter & Gamble, or by the 
National Asso- 
ciation of Dia- 
per Service In- 
dustries, which, 
for obvious rea- 
sons, promotes 
the use of cloth 
diapers. The 
studies are all 
= examples of 

what is known 
as “product lifecycle analysis” or “cra- 
dle-to-grave analysis," a controversial 
and slippery methodology in which 
an attempt is made to gauge a full range 


Bill Rathje’s column 
“Beyond the Pail” will 
reappear in the next 
issue of GARBAGE. This 
commentary on dia- 
pers was adapted from 
Rubbish! The Archaeol~ 
ogy of Garbage (1992), 
by William Rathje and 
Cullen Murphy, with 
permission of Harper- 
Collins Publishers. 


of costs that arise from the creation, 
use, and disposal of a product. The 
two sides are at loggerheads on many 
issues. But let’s look at what almost 
everyone can agree on. 


Energy, Water, Pollution 

JOR DISPOSABLE DIAPERS, THE BULK OF 
Ei. energy use occurs during man- 
ufacturing, and at this stage, there is also 
a likelihood that some pollution will 
occur, The resources required for dis- 
posable diapers are mostly renewable 
— cellulose, from trees — but plastic, 
too, goes into the diaper, and it goes into 
the packaging as well. The manufac- 
turing process requires large amounts 
of water, some of which becomes waste 
water. Disposable diapers obviously cre- 
ate more municipal solid waste than cloth 
ones do, and they create a possible pol- 
lution problem when they are dumped 
in landfills (a third of all diapers contain 
fecal matter, and all contain pathogens, 
at least initially) and perhaps even when 
they are incinerated. As for expense, if 
one simply looks at per-diaper cost, dis- 


posable diapers drain the pocketbook 
faster than cloth ones do (the per-diaper 
cost for disposables is about 25 cents, 
versus 7 tog cents for cloth diapers laun- 
dered at home and 13 to 17 cents for dia- 
pers froma diaper service). 

For cloth diapers, the largest amounts. 
of energy are consumed in the growing 
of cotton (which requires large quantities 
of irrigated water and pesticides) and 
then in the 180 or so washings that the 
average diaper laundered at home goes 
through in its lifetime. Diapers last more 
than twice as long at homeas they do in 
the employ of diaper services (which 
only about 15 percent of households on 
a cloth-diaper regime use), largely 
because services, for aesthetic reasons 
rather than purely practical ones, limit 
the number of times they will reuse a 
cloth diaper. The material resources 
required for participation ina cloth-dia- 
per system (cotton, primarily) are almost 
completely renewable — but don't for- 
get about the chemicals used to make 
detergent (or the ones used to grow cot- 
ton, for that matter), The washing of 
cloth diapers requires vast amounts of 
water and turns the water filthy; it all 
goes into the sewage system, Diaper ser- 
vices, because of economies of scale and 
other efficiencies, use somewhat less 
energy per diaper and produce less dirty 
water per diaper than is the case with 
home laundering. 

When everything is added up, 
which diaper regime comes out ahead, 
environmentally speaking? That's the 
rub: It is impossible to say. Minor dif- 
ferences in assumptions — for exam- 
ple, over how often people who use 
cloth diapers double them up — cause 
reverberations that deflect the analyses 
apart. The most striking fact overall, 
however, is how small the differences 
between the two diaper systems really 
are, no matter whose studies one accepts. 


symbol is not so easy to destroy. Consider the 
recent poll that asked, “What are the most pressing 
garbage problems?" According to that report on 
solid-waste management released in June by the 
American Society of Mechanical Engineers, both 
the public and the media are still most concerned 
about disposable diapers and aerosol containers. 
(Mechanical engineers were polled, too; their collec- 
tive answer — “paper” — was on the mark. 
Almost any answer, from yard waste to construc’ 
tion debris, or even plastic packaging, would have 
been more accurate than the public's perception.) 
Why are we so stuck on diapers as symbols? 

Well, diapers are easy to hate, distasteful and 
all too prevalent as litter. Second, because they are 
related to babies, they subconsciously prick the fear 
that we are not leaving the planet in very good 
shape for the next generation. Third, they are rela- 


tively new; it’s easy for someone who hasn't used 
them to assume it would be no problem to go back to 
the cloth diapers of the 1960s. Fourth, the visible, 
outside layer is plastic, which has its own image 
problems. Fifth, and this gets murky, it's a women’s 
issue. I don't mean that male environmentalists 
picked diapers to be a symbol; quite the opposite. I 
mean that women, subtly caught between conve- 
nience and the desire to protect the Earth, feel that 
throwaway diapers are something we should give up. 
Da sonal anecdote and Dr, Rathje's testimony, 
J But diapers have become a bigger issue for 


me. For a time, they simply lost, for me, their role as a 
symbol for waste. But I have recently begun to think 


Questionable Tactics 


1 COULD END THIS ARTICLE HERE, WITH MY PER- 


And, in absolute rather than compara- 
tive terms, one fs not dealing with a 
major blight upon the land in either case. 

For example, regardless of which 
type of diaper requires the most energy, 
the overall amount of energy under dis- 
cussion is not very large. In real terms, 
and using high-end estimates for both 
energy consumption and number of dia- 
pers worn, all the energy invested in the 
disposable diapers that a typical child 
uses ina year is equivalent to about 53 
gallons of gasoline, That is what would 
beconsumed by driving from Boston to 
Little Rock, We may never determine 
conclusively which kind of diaper, all 
things considered, isthe mote efficient, 
but neither kind isa major drain on our 
nation's energy resources. 


The Garbage Concern 

HAT ABOUT THE FILLING-UP-OF- 

the-landfills issue? Critics of 
disposables always hammer home the 
same point; to quote Carl Lehrburger, 
author of the two key pro-cloth diaper 
documents: “No other single consumer 
product — with the exception of new- 
papersand beverage and food contain- 
ets — contributes so much to our sol- 
id waste.” That statement seems like 
quite an indictment, though in fact it 
may be a little like saying that birds 
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would be the biggest animals on earth 
if there were no mammals, reptiles, or 
fish. 

Nevertheless, because disposable 
diapers loom so large in casual litter, 
one tends to assume that they loom 
large in garbage as a whole, They don't. 
Excavations of recent strata in nine 
USS. landfills by the University of Ari- 
zona’'s Garbage Project reveal the vol- 
ume taken up by disposable diapers to 
vary from .53 percent to 1.82 percent. 
Disposable diapers may be a big-tick- 
et item in landfills compared with 
toothpicks and check stubs, but they 
are simply not in the same league with 
paper of various kinds (newspapers, 
expecially) or items such as food waste, 
yard waste, and construction and 
demolition debris, all of which fill up 
landfills at a rate many times greater 
than that of diapers. Given all the oth- 
er, larger targets of opportunity, it may 
e misguided to draw a bead on dis- 
posable diapers. It is certainly an illu- 
sion to believe that eliminating dis- 
posable diapers would have anything 
ut an imperceptible effect on the larg- 
er garbage picture. 

As for the possibly deleterious 
effects of landfill diapers on public 
ealth, the issue does not merit great 
concern. Even if disposable diapers do 


representa problem, their addition toa 
landfill does not suddenly poison pris- 
tine environment. The so-called 
“bioload” of a typical landfill —the cen- 
sus of its microorganisms, many of 
which are pathogenic — is so enormous 
that the contributions made by diapers 
are relatively insignificant. Landfills 
already receive about 20 percent of the 
sludge from America's sewage treat- 
ment plants. They receive 8 percent of 
the septage from the country's septic 
tanks, Normal household garbage fair- 
ly brims with food waste, with the 
residues of personal hygiene, with pet 
feces. Medical waste of every imagin- 
able kind finds its way into landfills, 
even if much of it should not. 

It is worthwhile, still, to figure out 
whether adding diapers to landfills 
makes any noticeable difference, Try- 
ing to do so seems to have turned into 
one of environmental science's minor 
cottage industries. In the past 15 years, 
scores of scientific studies have been 
done on the subject. They yield a pic- 
ture of diapers in landfills in which most 
of the microorganisms that diapers con- 
tain die off over time, and the few that 
do not die tend not to migrate very far. 
The propensity of bacteria and viruses 
in diapers to expire in landfills has been 
widely documented, 6 


of them asa symbol for vigilante environmentalism. 

I did not like the tactics of the anti-disposable 
diaper crowd. There is only one word for their 
methods: propaganda. Ironically, one of their claims 
is that disposables were a frivolous product shoved 
down the throats of American parents by corporate 
brainwashing —specifically, that Procter & Gam- 
ble used the relentless mind-control of advertising 
to sell the specious concept of “convenience.” I can 
tell you from experience: All P&G needed to con- 
vince me was their product. It was the cloth-diaper 
business that was doing the brainwashing. 

Don't get me wrong. Cloth diapers are a legit- 
imate choice; they may be preferred on aesthetic 
grounds, or for reasons of cost. (They're certainly 
cheaper if you have more than one baby, and wash 
the diapers yourself) For households who have an 
overall commitment to reduce waste, they are the 
right choice and, yes, an important symbol. But no 
one should be forced to choose them because of pro- 
paganda, and no one should think that disposable 
diapers are a major blight on the environment. That 
simply doesn't fit the facts. 

I feel angry and betrayed by tactics, used by 
those supposedly preaching nurture, which take 
unfair advantage of a mother's concern. Here is the 
worst part: The episode has made me doubt other 
environmental symbols, other unscientific dogma, 
other questionable means used in service to righ- 
teous ends. Because it touched me personally, the 
bogus diaper debate has focussed my attention on 
vigilante environmentalism: “Ignore the facts! 
We've got a Good Cause here, and if you don't get 
in step, we'll make you pay.” 

It isa tactic that has been used in arenas much 
more critical than diaper choice. Used against waste 
managers, used against business, it has been a factor 
in boycotts, smear campaigns, and NIMBYism. 
This part of the environmental scene scares me, 
because it creates apathy (as people get sick of being 
made to feel guilty), a backlash (as rhetoric is finally 
questioned), and a cessation of debate (as companies 
go silent in disgust of the angry mob). 


Debate It to Solve It 


I HAVE COME TO QUESTION MANY OF THE 
A assumptions I had in 1989; the name of 

this magazine is as ironic as ever in its jab 
at conventional wisdom. Also, my understanding 
of the difference between a garbage problem and an 
environmental problem has sharpened. Garbage 
(household and office waste, food and yard waste, 
most construction debris, old bicycles: the bulk of 
what goes toa landfill) is not a global environmental 


problem. We don't make more of it than we have 
places to put it or technology to manage it. Garbage 
is a political and economic problem with a local 
environmental impact, largely (these days) cosmetic. 
(No, I don’t want to live next door to a dump, either; 
but disgust is not a threat to life on Earth.) 

With better perspective now, I have had to 
accept (swallowing hard, because it's a complex 
issue, one that all 50 simple things together won't 
solve) that worldwide population growth is the 
environmental problem that ought to have our 
highest priority. 

One change of heart 
has been more optimistic. 
I've learned in the past 
three years that America 
need not be categorically 
defined as the decadent 
society environmentalists 
say it is. (They love to tell 
us the "green movement” 
is stronger overseas; in my 
opinion, that's because 
degradation was worse 
there ... dare I express my 
thought that it's also 
because Americans reflex- 
ively spit out anything 
that smacks of fascism?) 
Many problems can be 
solved in a country with both technology and 
regard for human rights. We have bountiful 
resources and an already longstanding commitment 
to wilderness preservation. We have women's 
choice and a stable birthrate. Imperfect though it 
may be, we have the best environmental track 
record in the world. Most importantly, we have the 
luxury of affluence, which even allows us to con- 
sider the environment and the future as priorities. 

I'm no Pollyanna; in the carsace office, 
much of what we read is an indictment of business- 
as-usual, an endless litany of accusation: what 
industry and consumers and waste managers are 
doing wrong, what we need to clean up. A lot of it 
is true. That it's under debate is another reason I 
believe that America can lead the world into a more 
environmentally benign future. 

Environmental problems will not go away. 
To solve them, we have to shake ourselves out and 
make sure we're thinking straight. We have to 
stop being bullied into political stands that have lit- 
tle to do with science or the real world. We have 
to stop allowing ourselves to be distracted by petty 
symbols like diapers, and find the courage to tackle 
real problems. 6 
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America has the 
luxury of afflu- 
ence — and 
technology, a 
commitment to 
wilderness, a 
stable birthrate. 


‘THE CHINESE CALL THE HUMAN FECES THEY’ VE LONG TOTED TO THE FIELDS “NIGHT SOIL.” AN INSPIRED EUPHEMISM, PERHAPS. IN THE U.S., WE TREAT 
it first and call it sewage sludge: the solid residue of the bacterial digestion of human manure. Believe it or not, treated sludge is benign 
smelling, anda world-class soil conditioner and fertilizer. Best of all, it's quietly become a big recycling success story. Waste managers 
think you'd rather not hear about it. But, by putting sewage sludge on farm fields, we're closing a major resource loop — from farm 


crop to food to sewage to sludge to fertilizer back to farm crop. ® As recently as 1982, 75 percent of this formerly fecal mass was wast- 


ed: Sludge was buried in landfills, abandoned in giant, terrestrial “lagoons,” dumped in the ocean, or incinerated. Recycling has been 
pushed by the compelling need to do something with the 6.1 million dry tons of sewage sludge produced by the U.S. each year. And 
it's pulled by the fact that many farmers now recognize sludge asa great source of organic matter and the essential plant nutrients nitro- 


genand phosphorus. (Due to our enduring poop-phobia, treated sludge is mainly used as food for feed cropsand ornamentals, not for 
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feeding your veggies.) ™ According tothe most recent 
EPA survey, in 1988 the nation was recycling sludge 
at a 48-percent rate. That number is already history 
because New York City and New Jersey, responding 
to federal requirements, pulled the plug on their favored 
method of sludge disposal: dumping it in the Atlantic 
Ocean. Most of our recycled sludge — 42 percent of 
total production— is applied to farms, forests, and degrad- 
ed land. Another 5.8 percent is bagged and sold or giv- 


THE QREAL WORLD 
Did you know: Treated sewage 
sludge is already being used 
to condition farmland — and it's 
a recycling success story. 
By David Tenenbaum 


Photography by Paul Elledge 
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ento landscapers, highway departments, and consumers. 
When you compare sludge’s 48-percent re 
the wimpy 13.1 percent of household solid waste that's recy: 


ng rate to 


cled, and when you consider that some solid waste “recycling” 
is just junk material awaiting a market, you can see why I con- 
sider sludge one of this country’s premier recycling successes. 

But the glass is also half empty. Half of the nation’s sludge 
still gets dumped. And then there are my friends, especially the 
ecologically correct ones. When [ try to tell them about my new 
passion, I hear a predictable chorus: What about odor? What 
about disease? What about PCBs or heavy metals? 

The short answer is that you can have problems if you 
screw up by allowing lead and cadmium, for example, to con 
taminate incoming wastewater. But many of these hazards can be 
prevented by intensive monitoring and sensible handling. And 
recent research indicates that heavy metals are unlikely to leach 
out of properly chosen and operated sludge fields (depending 
on pH and other soil characteristics, and application rates). 

With theright processing, this waste can be diverted from land- 
fillsand recycled into farm fields. You, too, may find yourself becom- 
ing sympathetic to sewage sludge, once you know more about it. 


Slogging into Sludge 


LUDGE, A RESIDUE OF THE SOLID PORTION OF MUNICIPAL WASTEW 


ater, is produced at a sewagetreatment plant. Like most 
such plants, the one in Madison, Wisconsin, is adjacent 
toa wetland. (Sewage plants are located as low as possible so gravi- 
ty helps wastewater flow toward them.) At the plant, a series of fetid 
“swimming pools” and white domes — both housing va 
ment processes — announce the presence of Microbes at Work. 
Underground isa web of gargantuan pipes and pumps. 
Wastewater arrives via an intake pipe that spews forth a 


ious treat- 


BASED IN MADISON, WISCONSIN, DAVID TENENBAUM WRITES 
ON SCIENCE, HEALTH, AND THE ENVIRONMENT. 


34°GARBAGE October/November 1992 


gray soup of ingredients like water, urine, feces, intestinal bacte- 
ria, toothpaste, shampoo, paint, cleaners, and whatever else we 
pour down the drain. A good treatment plant separates this slur 
ry into fairly clear water and clean sludge. Briefly, here's how: 
When the “soup” arrives, gravel and sand settle out and scum 
immed from the surface. Then water and the, ahem, "heavy mate- 
rials" start going their separate ways. The primary sludge enters huge, 
bubbly tanks, where oxygen-loving (aerobic) bacteria feast on organ- 
ic matter. Next it's piped to oxygenless “digesters” where anaerobic 


bugs devour stinky, ammonia-rich organic matter. (The methane 
that’s released is burned for electricity to power Madison's plant.) 
A\fter about 20 days in the anaerobic digesters, the sludge 
is stabilized, the odor is gone, and the nitrogen has been trans- 
formed into nitrates (NO3),an essential plant fertilizer. Although 
heat and chemicals inside the digesters kill most of the nasty bac- 
teria, sludge does contain some pathogens. But nota lot. For exam- 
ple, while one billion fecal coliform bacteria (generally non- 
pathogenic microbes measured to indicate treatment effectiveness) 
were found in each 100 milliliters of 


undigested sewage sludge, 
the amount ranges from 30,000 to six million in digested sludge. 
The stuff is no more fe 

“In all the years that sludge has been put on agricultural 


rful than a cow pie. 


land, there's not been a [single] documented case where someone 
has developed an infection due to land application,” says Art 
Peterson, a veteran sludge scientist. 

Inmy high school, the bathroom walls weren't scrawled with 
gangland graffiti. Instead, they carried a bit of sophomoric culinary 
“Flush twice — it'sa long way tothe cafeteria.” Now, after 
flush twice, it goes to the Madison treatment plant, where a pioneer- 
ingrecycling program hasbeen feeding sludge to farmland since 1974. 

After the winter's freeze out, when the soil is thawed, tankers 
truck liquid sludge over the short haul to nearby farmland. (To 
cut transportation costs, some plants dry their sludge.) In the fields, 


advice: 


specialized tanker-tractors weighing 50,000 pounds (fully load 
ed) gulp down 3,500 gallons at a serving, and inject the liquid 
about eight inches into the soil. The applicator bequeaths rough 


ly 12,000 gallons to each of the eight to ten acres it covers daily, 
Hereabouts, if you were to drive past a field that's fresh- 
ly treated with sludge, you wouldn't notice much more than 
dark, moist soil. Take a whiffand you'd get an earthy aroma, sim- 
ilar to compost. Because of the sewage district's attention to detail, 


you wouldn't not 


eany of the black slurry — even the spills 

from decanting from tank to tank are captured in buckets. 
Growing plants, however, get a good dollop of what Art 

Peterson calls “black gold." Experiments by this University of Wis 


consin-Mazdison soils professor show that sludge can entirely replace 


commercial fertilizer on field corn (corn grown for cattle and hog 
feed). Unlike chemical fertilizers, humus-heavy sludge not only pro- 
motes essential bacterial action in soil, it also improvessoil structure, 
thereby increasing water infiltration and decreasing runoff. 

Public 


the Madison district began spreading sludge in 1974, “tec 


critical toall sludge-recycling programs. When 


was just entering common parlance, and nobody was sure how 
local farmers would react toa black slurry from a sewage plant. 

A new name was key to Madison's PR program. “Sewage 
sludge evokes very negative images,” understates recycling pro- 
gram director David Taylor. So the district held a contest for a 
euphemism and applied the winner, "Metrogro," to Madison's 
processed sludge. The district emblazoned the flashy name on 
its stainless-steel tankers, which are considerably cleaner than 
the semis now unloading at your supermarket. 

The name game is catching on nationally. In December 
1990, a professional group called the Water Environment Fed 
eration sponsored a national competition fora moniker less fear- 


some than "sewage sludge.” Are you ready for “biosolids 
Researchers for Webster’ have opened a file on “biosolids” for 
possible incorporation in a future edition. 

In Madison, at 
trict hauls about 10, 
cover about 4, 


d. The dis- 
10 tons of dry solids per year, enough to 


t, the PR campaign work. 


acre: 


C . Farmers want more. Taken together, 
ve put up about 30,000 acres for treatment. Those who are 
enough to doa deal for Metrogro aren't altruistic recy 


Sludge is produced at a sewage treatment plant, like the 
one in Madison, Wisconsin (overleaf). After several weeks of 
treatment, sludge is transformed into an effective plant fertil 
In Wisconsin, tanker-tractors apply liquid sludge into fields 
for growing animal feed (above). 


clers: Farmers get all the nitrogen and phosphorus they need for 


field corn at just $7.50 an acre. If purchased in chemical fertiliz- 


er, these elements would cost roughly s 40 per acre per year. (A 
sludge farmer might need about $10 for additional potassium.) 

The big picture: According to soil scientist Art Peterson, one 
to two percent of the nation’s cropland — much of which has 
been depleted by erosion or chemical-intensive agriculture — 
could absorb the entire national output of sludge. And a minor 
irony : If sludge recycling catches on, it will transform the kitchen 
garbage disposal from its perch on theacme of superfluous gadgetry 
toarecycling highway. Instead of shlepping orange rindsand cof- 
fee grounds to the compost heap, we would sluice them down the 
drain and hit the disposal switch. The sewage treatment plant will 
dothe rest. (Of course, by 
miss out on a valuable soil ammendment for your backyard.) 


ircumventing the compost pile you'll 


Dealing with Pollutants 


$ISTAND IN THE APPLICATION FIELD AT THE DEPARTMENT OF 
Correction’s prison farm in Oregon, Wisconsin, watch- 
ingatanker-tractor injecting sludge into the soil's root zone, 

Thear the howl of the applicator's engine. And I imagine the even 
louder whine of my friends: What about all the household and 
industrial toxics which are flushed down drains, tojoin the 4o mil- 
lion gallons of wastewater that flows daily into Madison's treat- 
ment plant? What about fe 
With sewage treatment, much of the incoming slop decom- 


loving pathogens and parasites? 


poses into benign substances. Take glucose from food, which if 
left untreated would travel with wastewater into lakes and rivers, 


depleting oxygen. At the sewage plant, incoming glucose is bro- 
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Incentral Illinois, a landscape scarred by strip mines is 
being restored with treated sludge. Sludge-treated soil is capped 
with grasses (right), while untreated soil remains barren (left). 


en down by microbes into carbon dioxide and water. But some 
components, like heavy metals and PCBs, do remain intact. 

To appreciate the hazards of accepting polluted wastewater, 
the Madison district need look no further than the lagoons where it 
still stores sludge that accumulated for three decades before recycling 
began in 1974. Those lagoons are so polluted with cancer-causing 
PCBs that Madison became the nation's first sewage district to be 
placed on the federal Superfund list for cleaning up hazardous-waste 
sites. The district may be compelled to burn millions of gallons of 
contaminated sludge at a cost of $50 million to $100 million. 
“Whether your standards are financial or environmental, it's a 
hideous prospect,” says district chief engineer James Nemke. 

The lesson is simple: Once heavy metals, chemical pesti- 
cides, or other nasties flow into the waste stream, it's very tough 
to get them out. That's why the district requires industries to pre- 
treat their sewage. Some manufacturers in the Madison district 
have substituted less-toxic materials, thereby cutting toxic efflu- 
ent. Others use precipitation to remove heavy metals from efflu- 
ent. (Precipitation converts a toxic material from a soluble to an 
insoluble form, which settles out of wastewater.) 

Nationwide, metal concentrations in sludge are also falling, 
a reflection of the recycling imperative. In the mid-1970s, bat- 
tery, plastics, and electroplating industries upped the cadmium 
level in Chicago's sludge to 280 to 300 parts per million (ppm). 
By 1992, those numbers fell to 40 ppm — much of it from back- 
ground sources suchas tire particles flushed down street sewers. 
Quality control in Madison and elsewhere is ensured by 
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anetwork of tests and government regulations, Fach day, new- 
ly processed sludge is analyzed for total solids and nitrogen con- 
tent. Each month, the district checks for phosphorous, potassi- 
um, cadmium, and other metals, Every other month, it looks for 
39 more metals, pesticides, herbicides, PCBs, and bacteria. 

Madison tests the surface layer of sludge treated soil at least 
once every three years. (Because heavy metals are much more 
mobile in acidic soil, sludge-treated fields must be maintained at 
a pH of 6.5 or higher.) Deeper soil samples and plant tissues are 
analyzed for cadmium, copper, lead, nickel, and zinc. Before and 
after each application, the district tests more than 750 private 
wells for their pH, as well as zinc and nitrate. One significant 
change has been detected: an increase in nitrate levels. Credit 
wider use of nitrogen-heavy commercial fertilizers. 

PCBs? These cancer-causing compounds bind tightly to 
sludge and degrade extremely slowly. The federal maximum of 
PCBs in sludge intended for land application is 50 ppm. In 1991, 
Madison's sludge averaged 5.5 ppm. 

Despite the concern about heavy metals in sludge, they tootend 
to stay where they are, as long as the soil isn’t too acidic (above pH 
6.5). In 1986, Art Peterson tested heavy-metal levels in sludge for 
the Milwaukee sewer district. He concludes, “Movement of these 
metals into groundwater seems practically impossible.” As for crops 
grown from sludge-treated soil, when Mr. Peterson tested corn he 
found lead levels were below the detection limit of 1 ppm. 

Pathogens? Most are killed by chemicals and heat ina treat- 
ment plant’s anaerobic digester. To prevent the survivors from 
being eaten by those on top of the food chain (you and me), sludge 
is kept out of the vegetable patch. Feed crops which receive sludge 
are dried, ground, and eaten by animals, significantly cutting a dis- 
ease-causing organism's chances of finding its way tous. 


Asmy friends keep caviling about the hazards of treated 
sludge, I've decided the only good answer is this: If you don't 
want pollutants distributed on the fields that grow your food, 
keep them out of your wastewater. 


Healing the Land 


'N CENTRAL ILLINOIS, WHERE FARMS ARE MEASURED IN THOU- 

I sands ofacres, human waste isrepairing a human wasteland. 

Following World War I], in this flat-as-a-pool- 

table farmscape 200 miles southwest of Chicago, strip miners cast 

aside dozens of feet of “overburden from entire square miles — 

all in pursuit of a four-foot thick seam of coal. A fter the mining 

companies ripped out the coal, they left behind scarred landscape 

with inexplicable hills and odd-shaped lakes covering nearly 16 

square miles, Nobody seemed to care that the “overburden” com- 
prised some of the world’s most productive farmland. 

On 345 actes of tailings piles, nothing grows: no trees, no 
grasses, no shrubs. These enormous mounds of subsoil, rock, and 
low-grade coal were left by miners when they departed more than 
30 years ago. With a pH less than 3, not even soil bacteria toler- 
ate the highly acidic piles. Attempts to reclaim tailings piles with 
chemical fertilizer have failed, partly because there's no organic 
matter to support essential soil microorganisms. 

But Chicago's Water Reclamation District is working a 
miracle. Like Lazarus, the refuse piles are springing back to life. 
And they are being served generous dollops of sludge. 

It'snota pretty process: scalping the bizarre hills left by strip 
miners into an erosion-tresistant landscape, then covering them 
with thousands of tons of black sludge. But it works, Each acre of 
the district's largest pile, which covers 110 acres to about 50 feet 


deep, was covered this past summer with 1,000 dry tons of sludge 
and 70 tons of agricultural lime. Test plots, begun in 1987 on sim- 
ilar tailings piles, have shown that plants flourish once sludge 
restores organic matter and neutralizes the acid. The reclaimed 
refuse piles are now capped with a crop of grasses and legumes 
— feeding grounds for songbirds and small mammals. 

Successat reclamation aside, the Chicago district came here 
merely tocheaply dispose its sludge, which accumulates at the rate 
of 600 dry tons daily. In the 1960s, Chicago realized that it was 
running low on landfill space, so it began talking with Fulton Coun- 
ty authorities about using former strip mines for disposal. By 1976, 
the district had purchased over 15,000 acres of old strip mines. 

At first, the district barged liquid sludge to the area, but 
in 1984 it shifted to cheaper-totransport dry sludge, which has 
a consistency like the topping on a crumb cake. While the tail- 
ings piles get one enormous dose of sludge, about 2,500 acres of 
mine soil —a heavily compacted goulash of topsoil, subsoil, and 
rock — receive about 25 dry tons every few years, One year after 
treatment, the mine-soil fields are leased to farmers for growing 
hay, rye, corn, soybeans, and wheat (for livestock consumption). 

Though the tailings piles have returned from the dead, 
crops grown on them will not be harvested. The piles will, how- 
ever, be monitored indefinitely for acid formation and pollution 
migration. It's possible that future treatments (like adding more lime) 
will be needed to keep the grass green on the tailings piles, and 
the waters clear in the lakes below them. 

An imperfect miracle, but a miracle nonetheless, To my 
eye, this piece of planet Earth is far more healthy than it's been for 
decades. Alll thanks to sludge. My romance with sludge has got- 
ten socompulsive that I can imagine myself scribbling on the bath- 
room wall: “Flush twice, it'sa long way tothe corn field.” 
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Ue WE'VE GOT PROBLEMS — THE SIDE EFFECTS OF OUR 
ever-increasing human population. People and wildlife species 

are competing with each other for limited resources. Human needs 
ae DR Sites have resulted in such environmental problems as urban sprawl, 
mountains of garbage, groundwater contamination, air pollution, 


eee even the possibility of human impact on ozone depletion and green- 
Gg house warming. « Seeing this, people react by looking for a vil 

lain they can label. The word “chemicals” has become one such 

label. People have come to think that the word means “poisons made 

by humans” that are fouling our water, our air, our food, and all the 


reaches of our global environment. While some chemicals are poi- 


sons, “chemical” and “poison” are not synonymous. Chemicals are 


THE DOSE MAR 


the substances from which all things in the physical world are com- 
posed. Everything is chemical. Poisons, on the other hand, are a 
small group of chemicals that vary widely in origin, structure, use, 
and so forth, but which have in common the ability to be toxic or 
lethal in very tiny quantities. Any chemical can be toxic under 
a some set of conditions, but relatively few are poisons. «» Under- 
standing what makes chemicals toxic can help lessen an unreason- 


PHOTOGRAPHY BY 


ing fear of chemicals that has too often propelled us into hasty actions, 
SBR AMS. EALC GENS which may not even provide a remedy. Poison paranoia impedes 
rational thinking about environmental chemicals. For solutions that 
provide real benefit, it is critical that scientific knowledge and a per- 
spective free from prejudice be present. 


Mc ALICE OTTOBONI, PH.D,, WAS STAFF TOXICOLOGIST WITH THE CALIFORNIA STATE DEPT. OF PUBLIC HEALTH 
FOR OVER 20 YEARS, CURRENTLY SHE LECTURES, WRITES, AND CONSULTS IN THE FIELD OF TOXICOLOGY, HER 
OOK THE DOSE MAKES THE POISON (VAN NOSTRAND REINHOLD) ISIN ITSSECOND EDITION. 
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eople question toxicological precepts, such as that every chemical, with a 
few rare exceptions, has some level of exposure below which no adverse 
health effects will occur. If a chemical has no toxic effect, there is no 
experiment that can prove the fact ... it is not possible to prove a negative. 


THE DOSE 


PREVALENT MISCONCEPTION IS THAT A CHEMICAL HARMFUL IN 
any amount is harmful in every amount. Or, to paraphrase 
Gertrude Stein, "A poison, isa poison, isa poison.” Nothing could 
be further from the truth. Every chemical has some set of expo- 
sure conditions in which it is toxic and, conversely, every chem- 
ical has some set of exposure conditions in which it is not toxic. 

Alleffects of chemicals — beneficial, indifferent, or tox: 
ic — are dependent on how much chemical is involved (dose) 
and how often during a specific period of time the exposure occurs 
(time). This dose—time relationship gives rise to two different 
types of toxicity that must be distinguished from one another: 
acute toxicity and chronic toxicity. The acute toxicity of a chem- 
ical refers to its ability to do systemic damage as a result of a one- 
time exposure to relatively large amounts of the chemical. Acute 
toxicity is the concern, for example, when children are exposed 
tosome household product left within their reach or when some 
substance is accidentally spilled during transportation and neigh- 
borhood residents are exposed. The exposure is sudden and often 
becomes an emergency situation. 

Chronic toxicity refers to the ability of a chemical to do 
systemic damage as a result of many repeated exposures, dur- 
ing a prolonged period of time, to relatively low levels of the 
chemical. Chronic toxicity is the con- 
cern with food additives, pesticide 
residues, or the effects of exposure to 


HAVE BEEN QUOTED I 


unconsciousness. Chronically, the main effect of these solvents 
is liver damage. Acute arsenic poisoning manifests itself by 
severe abdominal pain, vomiting, diarrhea, bloody stools, and 
general paralysis. If poisoning is severe enough to cause death, 
it is usually the result of the exhaustion from the prolonged 
cholera-like (gastrointestinal) symptoms. On the other hand, 
chronic arsenic poisoning produces different symptoms such 
as thickening and scaling of the skin, wasting of muscles, liver 
damage, and injury to the blood-forming mechanism in the bone 
marrow. If death occurs from chronic arsenic poisoning, it is 
usually due to the liver or bone-marrow injury. 

Chronic toxic effects cannot be predicted from a knowl- 
edge of the effects produced by acute exposures. (The fact that 
acute effects cannot be predicted from knowledge of chronic effects 
isalso true, but of little practical significance — because informa- 
tion about the acute toxicity of a chemical always precedes and 
surpasses knowledge about its chronic toxicity.) 

Not only do the symptoms of acute and chronic intoxica- 
tion by a given chemical bear little relationship to each other, but 
neither do their relative potencies. A chemical that is highly tox- 
ic acutely is not necessarily highly toxic chronically and, con- 
versely, a chemical that is of a low order of toxicity acutely is not 
necessarily low in toxicity chronically. For example, vitamin D 
isa chemical that is very highly toxic acutely, but chronically, in 
very small amounts, is essential for life. 

Metallicmercury isa chemical that 
isjust the opposite of vitamin D — acute- 


THE WALL STREET 


chemicals encountered in the workplace. 

Acuteand chronic toxicitiesare dis- 
tinguished from one another because the 
respective symptoms usually bear no rela- 
tionship to each other. With acute expo- 
sure, the ability ofthe body todispose of the 
chemical (ie., tometabolize, store, or eliminate 
it)isoverwhelmed. The excess chemical is 
then free toattack the system. With chron- 
ically toxicexposures, the quantity of chem- 
ical isnot sufficient to disrupt the first sys 
temitreaches, but is sufficient to damage a 
more sensitive system. Such damage is usu- 
ally subtleand may not be expressed clin- 
ically for weeks, months, or years. 

For example, acutely toxic expo- 
sures to chlorinated hydrocarbon sol- 
vents, such as chloroform and carbon 
tetrachloride, produce symptoms relat- 
ed tothe central nervous system: dizzi- 
ness, drowsiness, loss of coordination, 
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lynontoxicand chronically toxic. Thus, 
the frantic mother whose child chews on 
the thermometer and swallows the mer- 
cury contents need have no fear: The 
mercury will be eliminated in the feces. 
Metallic mercury is extremely insoluble; 
thus, the amount of mercury absorbed 
from the intestinal tract is too small to 
cause poisoning. But ifa child swallows 
the contents of a thermometer every day 
over a long period of time, the small 
amount absorbed each day could give rise 
tochronicmercury intoxication. (Metal- 
lic mercury must not be confused with 
mercury salts, The latter are very toxic 
both acutely and chronically.) 

The tremendous importance of the 
dose—time relationship is well illus- 
trated by the fact that every one of us 
ingests many lethal doses of many chem- 
icals, both natural and synthetic, during 


a lifetime. A shocking thought! But con- 
sider; There isa lethal dose of caffeine in 
approximately 100 cups of strong coffee. 
There isa lethal dose of aspirin in a bottle 
of 100 tablets. There isa lethal dose of sola- 
nine in 100 to 400 pounds of potatoes. 
There isa lethal dose of oxalic acid in 10 
to20 pounds of spinach or rhubarb. There 
is a lethal dose of ethanol in a fifth of 
Scotch or bourbon or gin. [Fall foods that 
contain potentially toxic chemicals were 
eliminated as food sources, people would 
suffer or die from malnutrition, 

Wesurvive because we donot take 
in 100 cups of coffee all at one time, or a 
whole bottle of aspirin, ora fifth of liquor. 
Wetake our poisons in divided doses — 
not all at one sitting. Our bodies can han- 
dle small amounts of foreign chemicals, 
both natural and synthetic. We metabo- 
lize them or excrete them unchanged with- 
out their doing any damage. 


THE ROUTE OF ENTRY Incontrasttoits 
low oral toxicity, the vapors of metallic mer- 
cury are very toxic by inhalation. This fact 
demonstrates another toxicologic principle: 
Thetoxicity ofa chemical depends not only 
‘onthe dose—time relationship, butalsoon the 
route by which the chemical enters the body. 
Thecommon routesare oral (mouth), inhala- 
tion (lungs), and dermal (skin). Asmentioned, 
achild who swallows mercury froma ther- 
mometer will not be harmed. Buta child who 
breaks the thermometer and lets the mercury 
fall into the pile of the bedroom rug, or intoa 
crack in the floor, may be in danger. Metal- 
licmercury isa volatile liquid — it is readily converted from the liq- 
uid form tothe vapor form. The degree of risk from spilled mercury 
depends on the concentration of mercury vapor reached in the air. 


NATURAL US. SYNTHETIC CHEMICALS 


NOTHER COMMONLY HELD MISCONCEPTION IS THAT CHEMICALS 
Am by nature are beneficial and chemicals made by humans 
are harmful. Actually, toxicologists recognize that nature is far 
more ingenious than man could ever be in devising toxic chem- 
icals. A good example is botulin, the toxin produced by Clostrid- 
ium botulinum organisms. One milligram of botulin (1/28,000 
of an ounce) is capable of killing 20 million mice. It is estimated 
that the average lethal dose of botulin for an adult human is 2 
micrograms, or 1/14 millionth of an ounce, a very, very tiny 
amount. 

Toxic chemicals of natural origin, such as those produced 


by algae and other microorganisms, snakes, and plants, consti- 
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ke our poison im divide 


Pu doses. 


tute a more common threat to wild and domestic species than 
do man-made chemicals, And natural and synthetic chemicals 
together are far less detrimental to wildlife species than habitat 
destruction resulting from encroachment by civilization. 

Although man-made chemicals forma far smaller group than 
natural chemicals, they have become the symbols for the ecological 
damage that the human species is inflicting. One reason may be that 
humans have been irresponsible, often unknowingly, in their use 
and disposal of synthetic chemicals, the relatively new tools of civ- 
ilization. Further, there is a sense that they can be controlled by 
humans; the synthesis of new chemicals can be prevented and the 
production of old ones can be halted. Mother Nature isnot amenable 
tosuch control. 

A second reason may relate to the intuitive (but erroneous) 
theory that humans and animals evolved with natural chemicals 
and are therefore adapted to them. This is not in accord with known 
adverse effects of natural chemicals in human, such as the car- 
cinogenicity of certain mold toxins, or the high acute toxicity of 
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misconception is that chemicals made by nature are beneficial and chemicals 
made by humans are harmful. Toxicologists recognize that nature is far more 
ingenious than man in devising toxic chemicals. The distinction is irrelevant: 
Our bodies cannot recognize the origin of a chemical — nature or the lab. 


chemicals produced by a variety of microorganisms and plants. 
The distinction between natural and man-made chemicals 
is irrelevant: Living cells are not conscious units capable of decid- 
ing whether molecules that enter them are natural or synthetic. 
Our bodies cannot recognize the origin of a chemical, Our bod- 
ies can only distinguish between molecules they can use (for 
energy or to make more of themselves, more bone, more blood, 
etc.) and molecules they cannot use. The former we call bio- 
chemicals and the latter we call foreign (xenobiotic) chemicals. 
Biochemicals may be natural or man-made, and foreign 
chemicals may be natural or man-made. The distinction exists for 
all living organisms, and varies among classes of organisms. What 
may bea biochemical for one class of living things may be a for- 
eign chemical for others. For example, strychnine is a natural 
chemical produced by nux vomica plants. Thus, it isa biochem- 
ical for nux vomica plants, but a foreign chemical (and a deadly 
one at that) for animal species, including humans, Although 
strychnine (to use just one example) is a very toxic chemical for 
many species for which it is foreign, foreign chemicals are not of 
necessity harmful. For example, many thousands of chemicals 
that occur in foods are foreign for humans and, in the quantities 
consumed, are not harmful. Cellulose is an obvious example. 


BIQLOGY: A RELATIVE SCIENCE 


sae ‘A MISCONCEPTION ABOUT CHEMICALS HAS TO DO WITH 
the contradictory information about their environmental and 
human health effects. Contradiction is inevitable; its basis can be 
found in the uncertain nature of the sciences that deal with human 
and environmental health, Unlike physics and mathematics, the 
health sciences cannot provide us with absolute or, in some 
instances, even reasonably certain answers. Sciences such as 
mathematics and physics might be called quantitative sciences, 
absolute sciences, or direct sciences. They deal with phenomena 
that can be observed and measured directly. The biological sci- 
ences are more appropriately termed qualitative sciences, relative 
sciences, or indirect sciences. They deal with phenomena that 
cannot be observed directly, but must be measured or described 
by some effect they produce. The latter allows for interpretation. 

People do not question the law of physics that tells them 
a ripe apple will fall to the ground rather than fly skyward. Peo- 
ple do not question the principle of mathematics that says a 
whole pie is equal to all the pieces cut from it. But people do 
question toxicological precepts such as that every chemical, 
with a few rare exceptions, has some level of exposure below 
which no adverse health effects will occur. 

Ifachemical has notoxic effect, there isno experiment that 
can prove that. Experiments showing lack of toxic effect can always 
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be challenged with arguments that the number of animals was 
insufficient, or too few generations were exposed, or the species used 
was inappropriate. There isan endless supply of challenges. The 
problem is that it is not possible to prove a negative. 

Many of the questions asked about the effects of environ- 
mental chemicals are stated in the language of science, but are 
unanswerable by science because science cannot conduct the 
experiments necessary. Dr. Alvin M. Weinberg coined the term 
“trans-scientific” for such questions: they transcend science. 

Trans-scientific questions uppermost in the minds of indi- 
viduals relate to whether or not exposure to trace amounts of some 
chemical will be harmful to personal health. Toxicologists can 
answer all questions about what quantities of exposure would be 
harmful, but they cannot answer many questions about what 
quantities of exposure would be absolutely harmless, There is no 
way of knowing the exact biochemical makeup of any individu- 
al, or exactly what quantity of chemical would be just below his 
sensitivity to its most subtle adverse effect. 

Trans-scientific questions uppermost in the minds of leg- 
islators and regulatory officials relate to the nature and inci- 
dence of adverse effects that might result from exposure of large 
populations to trace quantities of environmental contaminants. 
Science does not have the resources — money, trained per- 
sonnel, laboratory facilities, experimental animals — to pro- 
vide such information for even a few, much less all, of the many 
chemicals we encounter in daily life. Toxicologic judgment 
based ona wealth of available information about the toxicity of 
chemicals in general, and specific chemicals in particular, can 
provide practical, workable answers. 


PRACTICAL ANSWERS Of course, the scientific papers 
describing toxicity experiments are not themselves the practical, 
workable answers. Rather, they supply the basic information used 
in making judgments. Our whole system of tolerances for pesti- 
cide residues and food additives (instituted many decades ago by 
USDA and FDA, and continued to the present day by EPA and FDA), 
acceptable daily intakes (ADIs) forall sorts of environmental chem- 
icals established by the World Health Organization), threshold lim- 
it values (TLVs) for all chemicals encountered in the workplace (set 
by ACGIH, NIOSH, and OSHA)are practical, workable answers to the 
problems of how to protect people against adverse effects of expo- 
sures toall sorts of chemicals by all routes of exposure. 

There is no absolute proof that these standards are totally 
protective for all people. (Again, there can be none because such 
questions fall into the trans-scientific realm.) Toxicologists are 
fully aware of the deficiency in such standards, but consider 
that they are protective for the great majority of people because 
they are set using large margins of safety. 


The fact that standards for chemical exposures have worked 
well in protecting individual and public health is demonstrated by 
the fact that, in countries where they are enforced, people in general 
live longer and healthier lives. Many environmentalists disagree 
with that contention, but vital statistics, such as morbidity and mor- 
tality rates and life expectancy, demonstrate its validity. 


NEWS-MEDIA TOXICOLOGY 


HAT DOES IT MATTER THAT MANY PEOPLE HAVE MISCONCEP- 
Ww tions about the toxicity of chemicals? I've been asked by 
the editor of this magazine to comment, as a scientist, on the dan- 
gers of what I have called “news-media toxicology” — an unrea- 
soning chemo-phobia, based on sensationalized or out-of-context 
or unscientific reporting of chemical hazards, that so often interferes 
with reasonable debate and action, 

Misconceptions create public hysteria, which forces pre- 
cipitousand costly actions, Such actions, taken by regulatory bod- 
ies in well-meaning response to citizen pressure, may allay the hys- 
teria. But if they produce no fundamental change or real public-health 
benefit, they are merely cosmetic. 

Some such actions have actually done more harm than 
good, and all have wasted valuable resources (money, debate, 
etc.) that could have been put to better use, For example, | have 
definite opinions on the costly (and, I believe, detrimental) asbestos- 
removal program in schools. Little or no publicity is given tothe 
fact that airborne concentrations in schools are often many times 
higher after asbestos removal than before. Yet I hesitate to use 
specific examples in a magazine, because they really should be 
accompanied by scientific references, to avoid charges of politi- 
cal motivation, 

Let's look at a relatively uncontroversial example. Several 
years ago, hysteria created by the fear that pesticide residues on 
produce might cause cancer prompted some supermarket chains 
to institute private residue-testing programs. But, of course, the 
rapid screening methods necessarily used for such programs 
(because produce is perishable ) cannot detect all pesticides in 
all quantities. Thus, a pesticide-free label means only that spe- 
cific pesticides are not present in quantities greater than those that 
can be detected by the quick method, Smaller quantities of the 
targeted pesticides, and any quantity of other pesticides, may 
be present, A pesticide-free label, in other words, does not nec- 
essarily mean pesticide-free. At best, we consumers indirectly 
paid for the program, and we did not get what we were made 
tothink we were getting. At worst, it shows a condescending, 
“band-aid” approach to public concerns: cosmetic reassurance 
takes the place of scientific explanation. 

There were no reports of any produce being rejected asa result 


of the private testing programs, a fact that didn’t surprise pesticide 
regulatory officials. Monitoring by government regulatory agen- 
cies already shows that most food samples contain little or no 
residues, Food samples that do exceed tolerances (quantities sci- 
entifically determined to be safe) are rare, and almost always the 
result of a localized misuse of pesticides. Environmental organi- 
zations claim that monitoring of foods by regulatory agencies is 
inadequate to protect public health. But there is no way to determine 
with absolute certainty that no food contains residues in excess of 
tolerances, other than to analyze all food —a ridiculous situation 
that would leave no food available for consumption, 


HAT CAN YOU DO ABOUT THE OBSTACLES PRESENTED BY THE 
Ww misconceptions I've discussed, and others? There may bea 
clue ina bumper sticker I often see here in California; “Question 
Authority,” In this case, whoare the authorities providing us with 
information about environmental problems? Almost exclusively, 
they are organizations dedicated to environmental protection. 

The public interest engendered by the environmental move- 
ment has been a positive contribution — critical, in fact. How- 
ever, we must keep in mind that, although the "movement" had 
its origins in altruism, environmental organizations have become 
businesses dependent on public interest and financial support 
for their continued existence and for the livelihoods of their staffs. 
Thus, they could be seen to have as great an interest in fostering 
public fears of environmental chemicals as chemical industries 
have in assuring the public that there is no cause for alarm. 

Furthermore, a desire to protect the environment, no matter 
how sincere, does not automatically confer the wisdom needed to 
formulate effective policies. Environmentalists have no more 
knowledge about how best to protect the environment than do 
environmental scientists affiliated with universities, or govern- 
ment, or even industry. No one group has a monopoly on sages. 

Most people associate lobbyists with industry, and think 
that they promote policies that may be detrimental to the public 
good. The few people who recognize that lobbyists also work for 
environmental organizations usually believe that these lobbyists 
promote only policies beneficial to the public good. A more realis- 
tic view is that industry lobbyists work for the good of industry, and 
environmental lobbyists work for the good of environmental orga- 
nizations. That's the way politics (and human nature) works, 

We must recognize that public policies are derived ultimately 
from us, the public, our needs and demands, as long as we make 
ourselves heard. But the public must have good information. So, after 
questioning authority, we have to become informed. Investi- 
gating all sides of issues means not falling for those that fit our cur- 
rent biases. An informed person is not at the mercy of propa- 
gandists — on either side. 


nvironmental organizations, dependent on public support, have as great an interest in fos- 

tering public fears of chemicals as chemical industries have in assuring the public that 
there is no cause for alarm. A realistic view is that industry lobbyists work for the good of 
industry, and environmental lobbyists work for the good of environmental organizations. 
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Compost A report on how to get 
your pile of kitchen and yard wastes out 
of the sick bed, and back to producing rich, 


loamy compost. BY ROBERT KOURIK 


ILLUSTRATION BY ALAN E. COBER 


CAUSE I'M SOMETIMES RECOGNIZED AS “THAT 
Ganrsace guy,” more than few folks have 
asked me to take a look at their backyard 
compost piles. They think their ailing piles 
are in need of a little Rx. Seems plenty of 
folks are composting kitchen and yard 
waste, but they don't get that brown, rich stuff seen spilling 
out of bins pictured in glossy magazine ads. Don't blame the 
pile. Often, a novice expects too much from a random batch 
of organic discards. Any heap of dead plants will rot ... even- 
tually. But only a rapidly composting pile, also called hot or 
active composting, will quickly reduce organic waste and pos- 
sibly conserve a few nutrients, 

A healthy compost pile produces a valuable amendment 
that improves the soil's capacity to drain, hold moisture, retain 
certain nutrients, and remain loose and friable. Composting is 
adynamic process — sometimes slow, sometimes fast. Though 
we may have great expectations, even “fast composting won't 
occur overnight. 

With active or fast composting, the gardener carefully 
buildsa pile of kitchen and yard waste and regularly turns it, 
producing a hot interior temperature and a finished material 
that'sa good soil amendment (and a very weak fertilizer). Active 
compost piles can sustain temperatures of 140 degrees F, or 
more — thus the designation “hot composting.” Depending 
on the type of ingredients you put into the pile and the num- 
ber of times you turn it, the fast track generally takes two to six 
weeks to transform yard and kitchen waste into compost. 

Slow piles are also known as “passive” composting 
(because the gardener doesn't have to do much) or “cool” com- 
posting. The reason? When the pile is first thrown together, its 
internal temperature can hit 160 to 180 degrees F. — stoked 
by heat-generating bacteria feasting on organic matter. As the 


bacteria are killed by high temperatures, the pile quickly cools, 
But composting continues (at a slower pace) thanks to bacte- 
ria, microbes, and fungi which take over when the pile's inter- 
nal temperature approximates cooler outside air temperatures. 
Tobea good compost doctor, you'll need to understand 
how a pile transforms bulky garden wastes intoa material resem- 
bling the dark, loamy layer of a forest's floor (look under the 
leaf layer). Composting is not the same as rotting, decompos- 
ing, decaying, or moldering. But it does embrace a bit of all of 
these processes. Here are a few crucial definitions and their 
relationship to active and passive (hot and cold) composting: 
"Decay - Usually, this refers toa cool process, where internal 
temperatures roughly equal outside air temperatures, When 
a pile decays, it loses some nutrients (nitrogen). This slow pro- 
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cess allows nitrogen to be vented as gassy ammonia (volatilized) 
or washed away (leached) by rain (especially when the pile is 
uncovered). The end product may have fewer nutrients than 
compost from a hot pile, and proportionately more minerals. 
™Decompose - Al forms of composting decompose the Irish 
stew of raw garden wastes into basic nutrients such as nitro- 
gen, phosphorus, and potash. Humus, an important end prod- 
uct, is in some waysa more complex substance than the ingre- 
dients that go into the bin. Humus is produced by the microbial 
digestion of organic matter. It's composed of starch-like molecules 
that possess a tremendous capacity for retaining moisture and 
slowly releasing nutrients toa plant's root hairs. A soil’s humus 
content is, in great part, a measure of its fertility, friability, and 
drought resistance. Passive composting eventually produces 
some humus. Active composting quickly produces more. 
™Molder - While bacteria often get the credit for devouring 
a pile's organic ingredients, fungi also play an important role 
in decomposition, particularly of manure. Caution ; Fungi con- 
sume nitrogen, a key element of fertility. Fungal activity usu- 
ally appears as a white, filament-like “netting” which covers 
leaves and other wastes, Sometimes, fungal activity ina dry 
environment can result in crusty manure clods that look as if 
they had been burned — that's a moldering process. (Cow 
manure, an excellent nitrogen source, is often added to piles.) 
Moldering can leave you with an end product that's a poor- 
quality soil amendment. 
"Oxidize - While all forms of composting are best done in 
an aerobic (oxygen-filled) environment, oxidation is an oxy- 
gen-reduction process which partly destroys valuable nitro- 
gen. Think of oxidation asa flameless fire 
that consumes fiber and incinerates 
nutrients. 
It'sthe pile’s highly aerobic, dry 
edges that easily oxidize. This 
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reduces the amount of organic matter and humusand volatilizes 
the ammonia (nitrogen), leaving you with more minerals (most- 
ly ash), While minerals are important soil nutrients, they're 
the third thing you should try to conserve — after nitrogen 
and organic matter. (Contrary to popular opinion, “anaerobic” 
or oxygenless digestion conserves the greatest amount of nitro- 
genand isa slow, heat-consuming process. Unfortunately, the 
resulting stench can be overwhelming.) 

=Rot - The key difference between composting and rotting is 
time. Just about everything rots. If you have plenty of space to 
store bulky garden wastes, then a cool, passive pile (or set of 
piles) may be your most practical form of composting. Even 
though a rotting pile will produce a finished material with few- 
er nutrients, it involves much less work. 

Anactive compost pile isa three-legged chair, dependent 
on the proper nitrogen content, moisture, and oxygen. If any 
one of these ingredients is missing, the chair topples. Two oth- 
er important composting axioms: Always use a variety of raw 
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—toolittle of, say, carbon-heavy leavesand woody debris will 
bring about failure, while too much of the same will also lead to 
ruin, There isno magic formula. Composting isa craft, best per- 
fected by casual practice. 


Nitrogen and Carbon 


GARDEN WASTES FALL INTO TWO MAIN CATEGORIES: FRESH GREEN 
stuffand manure, with generous amounts of nitrogen; and 
woody things witha high carbon but low nitrogen content. A 
hot, active pile needsa certain amount of nitrogen to reach a high 
temperature. The heat comes from jillions of bacteria, microbes, 
and soil fauna furiously munching on organic matter. The pro- 
tein for their microscopic bodies comes from nitrogen. With- 
out fresh leafy greens, manure, kitchen scraps, or some other 
nitrogen source, the micro-critter population can't increase 
enough to quickly digest the tough, chewy carbon found in 
woody material. 

There are lots of confounding formulas for a good com- 
post mix — such as the infamous advice of a carbon-to-nitro- 
gen ratio of 30:1, Don't worry about these fancy “rules."" In the 
real world, you just mix upa pile with lots of what's available 
..and watch, The pile will moderate itself. If there's too much 
nitrogen, the pile will exhale the surplus nitrogen as a gas (it 
smells like ammonia). If there's too little nitrogen, the pile will 
heat just little and will take longer to fully decompose. So you 
change the mixing formula for the next batch of ingredients. 
With time, you'll figure how much of each ingredient to include. 


Moisture 


IF THE MICROBES ARE GOING TO CHEW ON YOUR WASTES, THEY'LL 
need plenty of water. This doesn't mean the perfect pile is sog- 
gy. Witha properly moist pile, you can't wring water out of the 
organic matter. 

Inareas like the East Coast and Pacific Northwest, rain 
may provide all the moisture your compost pile needs. Often, 
high-carbon materials like straw, chipped limbs, and fallen 
leaves are pretty dry. If rains haven't already moistened these 
materials, you'll need toadd some water while you're building 
the pile. Use an automatic shut-off hose sprayer or a fine mis- 
ter. Once the pile is built, cover it with a tarp to trap moisture. 

If you get the pile too wet, the soggy, anaerobic mess will 
emita slightly sulfurous odor. If the pile is too dry, the materi- 
al will be slow to rot and you may get a proliferation of a white, 
filamentous mass due to fungi. In arid regions with little humid- 
ity, insufficient moisture is the most frequent missing “leg” of 
astable compost “chair.” 


Oxygen 


‘THE CRITTERS THAT INHABIT A HOT PILE ARE ENERGETIC, AEROBIC 


litle beasts. And they need plenty of oxygen to do their aerobics, 


There are bacteria 
and microbes that work 
in airless (anaerobic) 
environments, but they 
tend tobe slower, smelli- 
er, and messier. An 
anaerobic pile often has 
anoticeably foul odor 
and is visibly mucky in 
the pile's middle. To 
miss out on this mess, 
build your pile with a 
wide variety of ingredi- 
ents. A pile of nothing 
but grass clippings will 


ss ~ certainly be reduced to 
A healthy compost pile requires muckasit settles. A few 
generous amounts of kitchen wood chips, some straw, 


scraps and other green materials. a few vegetable clip- 
——_—_——__ pings andabitof leaves 
all mixed together is more likely to remain aerobic. If not, turn- 
ing the pile will probably correct the problem. 

Remember, too much oxygen can be just as bad as not 
enough. If the woody material seems fluffy and desiccated, or 
the carbonaceous material hasn't browned, the pile’s sides and 
top should be covered to cut incoming air. 

If you're considering buying an insulated bin for cold 
weather composting, keep this in mind: Composting is due to 
an internal process. A hot pile's high temperatures come from 
the heat generated by hard-working, heat-loving (thermophilic) 
bacteria and microbes, Even with a socalled insulated bin, a 
compost pile will lose heat to cold winter temperatures, With 
the help of cold-tolerant (cryophilic) bacteria and fungi, cold 
piles do decay. They just take their time. 

You were born with all the diagnostic tools you need to 
analyze an ailing compost pile — your eyes to gauge the ingre- 
dients’ quality, your nose to smell odors, and your hands to 
sample the relative temperature inside the pile. (A compost 
thermometer, which looks like a poultry thermometer with a 
long stem, can help track the heating and cooling process.) A 
compost pile can turn sour on even the most practiced gardener. 
The question is, “Will I swallow my pride, admit defeat, and 
rebuild the unproductive pile?” 

Reconstructing a pile that's gone bad allows you to diag- 
nose the problem, consider possible remedies, administer the 
cure, and see how the patient responds. Soin the words of W. 
C. Fields, "Grab the bull by the tail and face the situation!" The 
effort will accelerate your learning curve, and you'll be better 
versed in the craft of composting. 

Thefollowing chart was compiled by consulting a number of 
composting experts throughout the country. A sick pile’s symptoms 
are followed by a number of possible causes, each with a corresponding 
corrective measure. 6 
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ROBERT KOURIK 


CHARTING A HEALTHY COMPOST PILE 


SYMPTOM 


Rotten or sulfurous odor. 


A compost ther- 
moniter helps track. 
a pile's heating and 
cooling process, 


POSSIBLE CAUSES 


* Too many food scraps; or “lumping” food 
wastes. 

* Too wet. 

* Too many grass clippings in a mass. 

* Material shredded into particles which are 
too small, 

* Anaerobic conditions. 


PRESCRIPTION 


+ Eliminate food scraps (put them in a worm 
bin). Or, mix food wastes evenly through- 
out the pile. Add coarser material to keep 
moist food scraps more aerobic, 

+ Turn pile while adding some dry, high-car- 
bon material such as leaves or chipped 
wood. Will eventually correct itselfas the 
pile drives off excess nitrogen. Cover bin 
during rainy spells, 

* Mix grass clippings with coarser and drier, 
high-carbon material. 

+ Turn pile while adding material of different 
sizes and coarseness. Layer pile with plenty 
of loose, bulky material. 

* Tear pile apart, diagnose problems, and 
rebuild a loose pile with many types of 
materials. Sometimes, an anaerobic condi- 
tion is due toa pile which is too big — the 
weight of the upper portion compresses the 
lower layers, Make piles smaller, 


Ammonia smell, mostly when 
turning pile. 


* Too many grass clippings in one mass, or 
layered too thickly. 

* Too much manure; too many kitchen 
scraps. 

* Anaerobic. 


* Allsymptoms of too much nitrogen. If the 
pile is left alone it sometimes self-corrects 
by volatilizing nitrogen. Leave alone. Or, 
turn the pile while tearing apart any mat- 
ted lumps of high-nitrogen material 
{adding coarser, high-carbon compostables) 
and rebuild into loose, aerobic layers, 

* Often due to one of the following: material 
is the same size; material is overly shredded 
(bits are too small); pile is too large; pile is 
overly moist. Either leave alone until the 
smell ceases; or rebuild using the guidelines 
mentioned for 2A/2B. 


Pile has low temperature, 


* Pile has finished composting. Not a prob- 
lem, time to use the material. 

* Pile too small. 

* Too much high-carbon material. 

* Too dry or too wet. 

* Material too coarse or too fine. 

+ Not enough nitrogen. 


Turning the 
pile helps circulate 
oxygen, 


* Congratulations, you're now a certified 
Captain of Compost. 

* The classic formula for hot compost recom- 
mendsa pile built with at least 27 cubic feet 
(3! X 3'X 3’ —acubic yard) of material. 
Save up raw materials until you have 
enough to build a pile of one cubic yard. 

* Rebuild pile, adding nitrogen — manure, 
grass clippings, kitchen scraps, or fresh garden 
‘wastes, 

* Iftoo moist, you'll smell something awful. 
Rebuild and add dry, carbonaceous materi- 
al. Cover when raining, A dry pile has no 
odor — rebuild pile while misting the raw 
material, In arid regions, a cover may help 
contain moisture. 

* Overly coarse material can make a dry pile; 
overly fine can make an anaerobic pile, Use 
many different-sized materials. Rebuild 
pile witha heterogeneous mix. 
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OAEEN LIGHT 


‘ my G business 


goRY * OMPACT-FLUORESCENT LIGHT BULBS EPITOMIZE OUR STRUGGLE TO 
e green our lifestyles: We know they're wonderful energy- 
i lI 4 ty savers. But these white tubes of glass, folded into clean, geo- 
metric shapes, are just strange enough that we resist invit- 
ing them inside, Resist no more. Energy savings from compact 
fluorescents translate into a smaller tab for household elec- 
tric use, and lower pollution levels from fossil-fuel powered 
generating plants. Here's how.... 
In the late 1970s, four scientists from the Dutch com- 
pany Philips, N.V., after numerous false starts, devised a 
light that relies on mercury and phosphors (a generic name 
for substances that phosphor, or give off light) trapped 
together in a sealed glass tube. Their invention, a squat ver- 


sion of the fluorescent tube that has bleached the faces of 


"os. ne ie 


‘i Jaben 


office workers for half a century, was dubbed the “low 
pressure mercury vapor discharge lamp.” Thankfully, this 
handle has been shortened to the still ungainly “compact- 
fluorescent lamp." It casts a warm light you'd be pleased to 
see yourself under as you confront the bathroom mirror, 


first thing in the morning. 


JIM TRACY IS A TECHNICAL WRITER FOR THE NATIONAL APPROPRIATE TECH 
NOLOGY ASSISTANCE SERVICE, WHICH SPECIALIZES IN RENEWABLE ENERGY AND 
ENERGY-EFFICIENT LIGHTING. 
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STRIKE A BLOW 
FOR THE 
ENVIRONMENT. 


The brightest idea to come 
along in a long time. 

A partnership between the 
federal government and 
America’s business community 
to protect the environment by 
promoting the use of revolution- 
ary lighting technologies that 
reduce pollution. 

Green Lights, a voluntary 
corporate initiative, encourages 


the use of energy-efficient 
lighting where it is profitable 
and where lighting quality is 
improved. Through this initiative, 
over 150 major corporations 

have already agreed to reduce 
emissions of greenhouse 
gases and help curbacid ¢ 
rain and smog by i 
voluntarily upgrading % 
their lighting systems. 


NL 
eh y 


To learn more about the 
environmental benefits of energy- 
efficient lighting and how you and 
your company can profit from it, 
call (202) 775-6650. Or write, 
Green Lights, U.S. Environmental 
Protection Agency, Global 
’ Change Division, 401 M 

> Street, SW. (ANR-445), 
€ Washington DC 20460. 


~— s ae 
“rai poe — Set a shining example. 


You Can Do Something 
For The Environment Every Time 
You Turn On The Right Light. 


Ae compact 
fluorescent bulbs 


consume one-fourth 


require 80% to 90% 


less energy than 


models built just ten 


the energy of incan- years ago. 


descents and can last America’ electric 


up to 10 times longer. utilities will continue 


By switching to these bulbs, — new electric technologies _to help refine and perfect such 


we could lower electric bills that enable each household _ technologies. Equally impor- 


and help our environment —_to make decisions that benefit __ tant, we will con- 


by conserving our environment. tinue to ENCOUT- Replacing a 75 
‘. watt bulb with an 

‘ ing i io 18 watt compact 
energy. All For example, cooking in —_ age you to join Hee ag 
s : ; provide light up 
Americans a microwave oven can save = US iN OUT quest 10 10 times longer. 


£3) wanta 90% of the energy used by —_foracleaner environment. 


a standard gas oven and For more information, 


release less emissions. And _call the Edison Electric 


that figure even takes into Institute at 1-800-438-8334 


Today's compact fluo- clean, safe envi- 
rescent bulbs consume 
one-fourth the energy 


of incandescents. ronment. And, consideration emissions or, in Washington, call 


as America’ electric utilities, — that are expended at the (202) 508-5002. 


we're doing something source. Today's © ELECTRICITY 


about it. We're developing refrigerators can “* Taking you into the future. 
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The inventors understood immediately the importance of 
their discovery. “As the efficiency of the low pressure mercury 
vapor discharge lamp is five times greater than that of the incan- 
descent lamp, a very considerable savings in energy is possible,” 
they wrote in patent papers filed in the U.S. in February 1980. 

Edison's incandescent bulb, now 110 years old, has been 
upstaged. The compact fluorescent screws into a standard sock- 
et and has an efficient ballast (a tiny transformer that feeds the 
bulb electricity), so it uses one-quarter to one-third of the elec- 
tricity of an incandescent, and lasts 10 to 13 times as long — 
totaling (by conservative estimates) 1.1 years of continual use. 


WHEN COMPACTS “FLUOBESCE” 


HAT GOES ON IN THOSE MAGICAL TUBES? CRUDE BY COM- 

parison, Edison's bulb uses electric current to heat a coiled 

metal filament until it glows white hot. The same thing 

happens in a toaster, although those coils don’t reach 

white-hot temperatures. While lighting your home with 
incandescents is an improvement over lighting with toasters, it 
isstill grossly inefficient. Ninety percent of the electrical energy 
put intoan incandescent produces heat, and only 10 percent pro- 
duces useful light. 

The fluorescent is miserly in comparison — and more 
complicated. The modern version consists of an airtight glass 
tube, coated on the inside with powdered phosphors, and filled 
witha mixture of mercury droplets and highly purified gas, usu- 
ally argon. 


A cap fitted with an electrode covers each end of the tube. 
Rather than emit light, these electrodes shoot electrons into the 
bulb as electricity flows through them. Like lightning in a bot- 
tle, this stream of electrons quickly vaporizes the mercury droplets 
with the help of the argon catalyst. Now an ionized gas, the mer- 
cury emits ultraviolet radiation. When showered by this invis- 
ible radiation, the phosphors glow, or fluoresce. 

Finding the right combination of phosphors and so-called 
phosphor activators that would work in a short, narrow tube 
had vexed Philips scientists and their competitors for decades. 
Phosphors that thrived in longer lamps quickly lost their light 
output in shrunken tubes. When bombarded with great num- 
bers of mercury atoms and ions, they toasted, leaving dark patch- 
eson the tube wall. 

The Dutch scientists blended and reblended phosphors. 
The compounds, described in their patent papers, read like a 
madcap version of the periodic table of elements: bivalent europi- 
um-activated strontium tetraborate  lead-activated barium disil- 
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icate; bivalent europium-activated strontium chlorophosphate 
with apatite... you get the idea. 

Suffice it to say that among these ingredients, they dis- 
covered a mixture that is stable and emits light across the spec- 
trum from red to blue and violet. Their lamp converts most of 
its electricity into light — warm light that lets the true colors of 
faces and apples and daffodils shine through. 


SAVINGS FROM COMPACTS 


() OMPACTS ARRIVED ON AMERICAN SHORES IN 1980, BUT FEW 
| |U people outside of the lighting industry knew much about 
| | _ them. Even lighting engineers looked upon them asa curio. 
| |] Compost sales slugged along at first. By 1982, sales reached 

200,000 in the U.S. —a fraction of a fraction of the 1.4 
billion bulbs we buy ina year. By 1986, sales climbed to 3 mil- 
lion. In 1989, compacts snared 2 percent of the total lighting mar- 
ket in the U.S, (as compared to 9 percent in Europeand 5.8 per- 
cent in Japan). 

Axthur Rosenfeld, a physics professor at Lawrence Berke- 
ley Laboratory, estimates that 50 million compacts are now light- 
ing officesand homes in the U.S., saving electric ratepayers $1.4 
billion. He has translated these savings into coal, kilowatt hours, 
and gallons of gas. 

He starts by replacing a 60-watt incandescent with a 16- 
watt fluorescent (they yield about the same light). This saves 44 
watts per hour at the meter. Assuming (conservatively) that the 
16-watt fluorescent hasa lifetime of 10,000 hours, over that life- 
time it will save 440 kilowatt-hours 
(kwh)at the meter (10,000 hours X 44 
watts). 

That 440 kwh, Dr. Rosenfeld 
calculates, is equivalent to the energy 
from burning 450 pounds of coal or 39 
gallons of gasoline. In the average car, 
that represents 39 days of typical driv- 
ing. “In other words,” Dr. Rosenfeld 
says, “the amount of energy saved by 10 compact fluorescent 
lamps burning continuously in the stairwell ofa hotel, for instance, 
is enough to run a new car for 10,000 miles a year.” That 440 
wh also represents a sizable cloud of pollutants that cause smog 
and acid rain, and contributes to the greenhouse effect. 

But why stopat 10 bulbs? Incandescent lamps in the U.S. 
use about 200 billion kwh a year, or eight percent of all U.S. 
electricity. Assume that eventually half of the energy used today 
vy incandescents — that's half of 200 billion kwh, or four per- 
cent of our electricity — would be saved by the switch to fluo- 
rescents. Dr. Rosenfeld says that translates to savings of $7.5 
illion a year in electric bills, or four percent of all the coal mined 
inthe U.S.,or the capacity of 19 (1,000 megawatt) power plants. 

Utilities have made compact bulbs big business. With 
rownouts occurring in some parts of the country, and forecasts 
of more power shortages, utilities have hit on the notion of 
“negawatts.”’ It turns out, given the astronomical cost of build- 
ing a new power plant, a kilowatt saved (a negawatt) is a kilo- 


GREEN 


watt earned. So utilities are making compact fluorescents a part 
of their negawatt strategy. 

Osage Municipal Utilities, which serves a small lowa 
town, has given away hundreds of lamps since 1988, and now 
offersa $7.50 rebate to customers who buy themat local stores. 
Wes Birdsall, the 63-year-old manager of the utility, has become 
something of a negawatt missionary. He started Osage's herald- 
ed conservation program when he joined the utility in 1972, and 
has carried the Osage message to seminars, workshops, and con- 
ventions across the country. He even convinced his fellow con- 
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gregation members at Our Savior Lutheran Church to switch. 
“Heresy!” cried the traditionalists who didn't like the looks of 
the odd, new lamps. “But the pastor is very happy with them,” 
says Mr, Birdsall. 

If he’s the guy who pays the bills, he should be happy. 
Returning to Rosenfeld's arithmetic, if electricity costs 7.5¢a 
kwh, each 16-watt fluorescent saves s 33 a year over the 60-watt 
incandescent (440 kilowatt-hours X 7.5¢ per kwh). The bulbs 
last longer if they're on intermittently, but a conservative life- 
time would be 10,000 hours. 


tk GREEN GHG AAG RAM Greenbacks for Businesses Who Lighten Up 


HISMONTH'S LIGHT BILL AT 
american Express's 388 
Greenwich Street office in 
Manhattan is 18 percent 
less than it used to be, 
thanks to the federal government. 

Wait a second, What did Amex do, 
take a Congressmuffin to lunch? No, the 
only weight Amex threw around was 
the fat old fluorescent tubes that were 
eating too much energy. 

But since when isthe federal govern- 
ment in the business of saving other peo- 
ple’s money ? Since the inception of the 
federal Environmental Protection Agen- 
cy's Green Lights program in January, 
1991. The program's goal is to prevent 
pollution by encouraging major institu- 
tions — businesses, governments, 
schools — touse energy efficient lighting. 

Amex isa charter partner. Like the 
200 other corporations, four cities, 11 
states, and four counties that are partners 
now, Amex signed a non-binding Mem- 
orandum of Understanding to cinch its 
participation — it could bail out at any 
time, But why should it? Here's the com- 
monsense list of Green Lights’ require- 
ments, along with the services EPA 
offers to help meet them: 
= Survey your U.S. facilites, including any 
property you'll be leasing for at least five 
years, EPA gives you Decision Support 
Software, a computer program that spits 
out survey forms, among other things. 
These you fill in as you tally up your 
current fixtures, bulbs, ballasts, illumina- 
tion rates, labor costs — even taxes. 
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= Consider all the efficient lighting options. 
EPA hasa database of bulbs and ballasts, 
listed by brand name and characteristics. 
= Within five years, retrofit 90 percent of the 
area with efficient lighting as long as it’ prof- 
itable to do so, and the light quality doesn't suf- 
fer. The computer spits out aroom-by- 
roomanalysis of which options would be 
cheapest and most suitable. It prints copies 
tailored to each department that might 
need information, 

= Document progress with the installation, 
as well as energy savings and related pollu- 
tion prevention. EPA, of course, provides 
allofthe forms. 

® Design new buildings to incorporate high- 
efficiency lighting. 

For Amex, a large part of the solution 
was very simple: Phase out or change 
32,000 inefficient T-12 bulbs (bulbs 
12/8" in diameter) and 17,320 obsolete 
ballasts, the small transformers that feed 
as many as four bulbs. (Bulbs are normal- 
ly changed before they burn out any- 
way, as the light dims seriously before it 
dies.) Replace them with state-of-the-art 
T-8 bulbs and efficient electronic bal- 
lasts, Install 150 motion sensors that turn 
off lights when no one's in the room. 
Now Amex sits back and collects the 
savings — the average light bill decrease 
in the program is 20 to 30 percent. And 
that's not counting the rich bounties that 
power utilities pay for “‘negawatts” 
(decreased demand) these days — 
$475,000 for Amex. 

What does EPA get out of this? 
Well, lighting uses 20 to 25 percent of 


the nation's electricity, and industry uses 
80 too percent of that total. When 
EPA weans industry, it harvests 
negawatts, a lessened demand for energy, 
which causesa ripple effect: fewer pow- 
er plants to find a backyard for; decreased 
fuel consumption; and, as of April, with 
new partners signing on every day, a pro- 
jected 95-million-pound reduction in 
CO2 emissions per year. The bonus: an 
enlightened business community. Says 
Martin Warfel, vice president of head- 
quarters services, “The one thing [EPA] 
makes you realize is that when you have 
alight burning, you have fossil fuels 
burning somewhere.” 

Perhaps one oversight of the Green 
Lights program is disposal of the 
replaced (and indeed, all) bulbs. A four- 
foot tube contains some 30 to 50 mil- 
ligrams of mercury. Dump a few thou- 
sand bulbs at once, and your landfill or 
incinerator is going to have a trouble- 
some, toxic mouthful. In the absence of 
federal guidelines, it's the states which 
are pushing for the bulbs to be recycled 
— Minnesota and California have poli- 
cies in place. Fora list of lamp recyclers, 
send $5 to Dana Duxbury & Associ- 
ates, 16 Haverhill St. Andover, MA 
01810; (508) 470-3044. 

For information on joining the Green 
Lights program, contact the U.S. Envi- 
ronmental Protection Agency, Green 
Lights Program, Global Change Divi- 
sion (6202]), 401 M St. SW, Washing- 
ton, DC 20460; (202) 775-6650. 

— Hannah Holmes 


GREEN LIGHTS 


Do The Right Thing... 
Do The Light Thing... 


Convert Your Entire Home To 
Energy Efficient Lighting 


LIGHTS FOR ALL 
APPLICATIONS 

* Compact Fluorescents 

* Floodlights 

+ Task Lighting 

* Outdoor Lights 

* Decorative Fixtures 


ORDER BY OCTOBER 31 
FOR VALUABLE 
DISCOUNT COUPONS 


Book of Light 


If you want to strike a‘blow against global warming while reducing your 
electric bill, let this book be your guidle. Real Goods has become the nation’s . . 
largest and’ most knowledgeable aapplier to.consumers of efficient lighting Outdoor Lighting 


products. We have created a 48-page, mini-Sourcebook devoted exclusively 


™ 
fo lighting products that save as much money as they do energy. This am- Powered by the Sun 
ply illustrated compendium will show you why today’s technologicall 
Fivanced produtia work betler, Jagt longer save money, and’ provide the 


best possible light for your home. Special Introductory Offer: Order by . 
Gatiber 3 aa resle cise oen CGucane Bend On ay TEP acess Siemens Solar 
Here's a book that pays for itself in more ways than one. 


01-906 Book of Light $5 Lights Built To Last 


7th Edition 
Alternative 
— Energy 


Sourcebook 
Your Complete Resource 
For Energy 
Independent Living 
* Solar, Wind . . A 
Hydro Systems The Ambiance of an Old Fashioned Coach Light 
. ici ighti: With its classical design, this light is excellent for decoratively highli; g 
Coe ecient USHERS paths, driveways, ard walkwos, or accnting pais ond gatten wil 


0 ight up to 6 hours per night. A 12" adjustable stake is included, Full one 
+ Super-Efficient Refrigerators ear warranty. 


+ Instantaneous & Solar Hot Water +322 Mini Coach Light . . = Rog. S49 SALE $39 
528 pages with lots of technical articles. The Coach Light is the larger version of the Mini Coach Light. There is a 


A " hi/low switch for light output. On the low setting you get up to 10 hours of 
$16 (Refundable with first $100 purchase: of ies might on hiyou wlll wet Gp los hours ter nigh There ida bullttn 
plus $2.50 shipping and handling.) photo sensor which turns on the light at dusk. The Coach Light is designed 
to mount on a flat surface, or pole mount on a 2” pipe (plastic or metal. 
Pole not induded. 7-3/4" square by 7” tall. 

34-326 Coach Light Rog. $5 SALE $39 


PRODUCTS TO ORDER OR 
INDEPENDENCE CATALOG CALL. 


SINCE 1978 966-G Mazzoni Street, Ukiah, CA 95482 1-800-762-7325 
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EFHICIENT 
LIGHTING 
Finally an affordable compact 
fluorescent lamp! 
10,000 hour rated life 
¢Tri-chromatic phosphors for 
excellent color rendering 
*Same light as a 60 watt bulb 
for just 16 watts 
Small size fits most fixtures 
*Save more than $35.00 in 
electricity 


Order the Fluorever 16™ 
today for only $15.95 plus $2.50 
for shipping and handling. 


ENVIRONMENTAL LIGHTING 
DESIGN 


303-985-0502 


P.O. Box 27266 
LakEwoop, CO 80227 


Energy 


EF 


GREEN LIGHTS 


me 
A CATALOG 
OF 


Fi. everyone 
determined to 
be part of the 
solution—practical 
products that work! 


F, great ideas and products for 
your home & garden that will save 
energy, resources and money send 
for our free color catalog. 


CALL 800-326-2120 


or write to 


COMPANY 

*a planetary store + 
2410 Harrison St., Dept. GA 
San Francisco, CA 94110 


Our Introductory Lighting Kit 
contains our three best-selling 


compact fluorescent bulbs: 
> 15w Globe 


commonly ref 
60w incande 


> 27w Quad 
commonly replaces 
100w incandescent 


These compact fluorescents... 


> benefit the environment by reducing the impact 


of electric power plants 


p consume up to 75% less energy than an 


equivalent incandescent 


> save money in electricity costs over bulb lifetime 


p last 10,000 hours, replacing 10 incandescents 


> are easy to install in lamps or fixtures 


> 18w Capsule 


commonly replaces 


1 


The Source for 
Compact 
Fluorescents! 


Earth Vision offers a 


wide selection of 
\%, eco-friendly lighting 
= (Belis vell 
other environmentally 
sound products for all 
your needs. 


1G00EARTHZ3 


VSSQ 


2721 Forsyth Rd., Suite 367 
Winter Park, FL 32792 2) 
1-800-327-8423 | 


Introdceor 
oaitory Ligh 
ry Ling Xie 


a. 


rae 


redeation nc. Lnergy Efficient Lighting Offer 


All for an 
Introductory 
Price of 
$45.00, 


woe 
f° 


Order toll free 800-876-0660 or send check or money order to EFI, 14 Tech Circle, Natick, MA 01760-1086 


Ask for our Ecological Innovations catalog, offering a large selection of efficient lighting products. 
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EXT TIME YOU BURN YOUR FINGERS ON A LIGHT 

bulb, remember this: The stupid thing is so 

hot because incandescent light bulbs give off 

go percent of the electricity they consume as 
heat, rather than light. 

It's tough to coax any real efficiency out of incandes- 
cents, but if you do choose to use them, compare packages 
for the optimum lumens-per-watt ratio, (Lumens are a mea- 
surement of a light source's total light output in all direc- 
tions.) Efficiency increases with wattage. For example, a 
standard 100-watt bulb puts out 1,750 lumens, roughly 
equivalent to the 1,780 lumens you'd get from two 60- 
watt bulbs, but burning 20 percent less electricity. 

Clocking in at about 750 hours, incandescents have 
the shortest life span of all available lamps. There are some 
“long-life” bulbs around that can last from 1,500 to 3,000 
hours (compact fluorescents last for at least 10,000 hours), 
‘These bulbs last longer because they have larger-diameter 
filaments which don't get as hot and thus take longer to 
fry. While they may give you a ten-percent energy sav- 
ings, they also put out about ten percent less light, 

Don't be lured by the gadgets 
at hardware stores that extend 
incandescent life. One type, 
called thermistors, extends bulb 
life by three times, but reduces 
light output and efficiency by 
ten percent. Another life-exten- 
der isa penny-sized diode that fits intoa standard light 
socket. It extends bulb life by about 50 times, but reduces 
the light output of the bulb by 75 percent and reduces effi- 
ciency by 50 times, 

Incteasingly popular halogen (incandescent) bulbs are 
two or three times more efficient than regular incandes- 
cents, last three or four times longer, and give an excep- 
tionally bright light. And they're not done evolving. GE 
has a new halogen bulb, not yet widely available, which is 
coated with infrared reflecting material. The coating keeps 
the heat in, where it can help heat the filament, giving the 
bulba 26 lumens/ watt ratio, as opposed to the standard 
17.5 lumens/watt of an incandescent, 

Halogens are not without drawbacks, Because they 
burn at higher temperatures than regular bulbs, and use 
quartz in place of regular glass, halogen lamps emit more 
ultraviolet radiation than standard bulbs. Over time this 
can fade paint and damage some textiles, The good news: 
The UV iseasily blocked with a plastic or glass cover that 
comes with many halogen lamps. Leave the covers on. 

— Ethan Seidman 
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The simple payback time, then, for a continuously-burn- 
ing 16-watt fluorescent that retails for $9 and saves $33 a year 
is 2.3 months — that's including the money you'd save on incan- 
descents. If you pay $20, you get a payback in five months. 


RESISTING COMPACTS 


(>) © WHY DO WE RESIST THEM? MANY CONSUMERS DISCOVER THAT 
i fixtures and lamp shades haven't caught up with the shape 
\\) of compact fluorescents, and that dimmers can't be used with 
1] them. Others complain that no fluorescent can match the 
quality of light from a 150-watt incandescent, 

Another major objection is the radioactive isotopes — kryp- 
ton-85, promethium-147, and tritium — used in some lamps to 
jump-start them when they are first turned on. These radionu- 
clides in the “glow switch” provide initial ionization of the mercury, 
especially at low temperatures, Forget glow-in-the-dark fears: only 
minute amounts (billionths of a curie) are used in the starters, and 
notall starters use them. Bulbs with an electromagnetic ballast (also 
called core-coil ballast) do, and manufacturers are required to note 
it on their boxes. On the bright side, these ballasts can be modu- 
lar, meaning that when the lamp dies, you don't need to replace 
the ballast, which can last 45,000 hours, Lamps with an electronic 
ballast are nuke-free — they're also more efficient, they don't hum 
or flicker, and they run cooler, which means they last longer and 


reduce air-conditioning costs. They are not modular. 

Itis probably the high upfront cost that spooks most con- 
sumers. When you're accustomed to getting two incandescents 
fora buck, paying $6 to s 30 fora fluorescent takes some getting 
used to — despite the long-term savings over incandescents, 
plus the savings on your energy bill. 

Robert Sardinsky, president of Rising Sun Enterprises 
and a research associate at Rocky Mountain Institute, admits, 
“The compact fluorescent isn't a cure-all. What's significant 
here is that it'sa relatively new technology that has widespread 
application." 

Even if Edison's pear-shaped incandescent doesn't go the 
way of the vinyl record, the compact fluorescent surely will replace 
it in many, many sockets. It's just a matter of time—and energy. 


For more information on NATAS or on energy-efficient lighting, 
write to PO, Box 2525, Butte, MT; or call (800) 428-2525. 

Ass much as we hear about fluorescent lights, it’ still rare to find a 
dozen different models on the hardware-store shelf. Thus, its hard to 
know which lamps might work in our homes. Use the chart on the fol- 
lowing pages to decide which bulbs will work best for you. 
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COMPACT TOTAL POWER | APPROXIMATE SAVINGS 7 

CONSUMPTION | INCANDESCENT | AVOIEDUTILTY | AVOIDED CO, | TABLE/FLOOR | BARE BULB OPEN 
FLUORESCENT (ume atauast) | EQUIVALENT | &LAMPCOSTS* | EMMISIONS ume SOCKET PENDANT 
LIGHTING PRODUCTS = ME $ ne ® I xo a 
COMPACT 7-TWIN @(Qae—— 10.8 40W $27 767 LBS d d d 
Compact 9-Twin @(G-e— 12.9 40+ $25 712 Bs ) d d 
COMPACT 9-QUAD G3 10.5 W 40+ W $27 725 LBS @ dD dD 
COMPACT 13-QUAD @ (9 = 15.3. 40W $42 4,174 LBS e@ > 1) 
18 WATT CAPSULE <(_) 15W 60W $39 1,064 LBS 1) e e@ 
aswart ctose —<(_) 15W 60W $39 1,064 LBS s) e e 
puLuxniwart C= nW 40+ W $27 762 LBS @ Dd Dd 
Dux ts wart (Cs 16W 60 342 1,102 LBS e d 1) 
putuxzowart «(=== | 20W 15W $52 1,445 LBS d d J 
EaRTHLicHT © <(a) 10 75 W $53 4,498 LBS e e e 
18WATTE CAPSULE <((_) 18W 75W $49 1,348 LBS e @ @ 
QWATTEQUD a> 27 100W $60 1,726 LBS t ) 1} > 
CANDLEFLAME > 10.8 W 40W $27 767 LBS Oo (2) {e) 
SUN GLOBE a) 10.8 W 4oW $27 767 18S {e) e e 
HURRICANE <_ 12.9 50W $36 978 LBS (e) Oo oO 
PAR 38 «{) 10.8 W 60W $87 1,293 LBS fe) e Oo 
REFLECT-A-STAR  <Ci(() 15.50 15W $65 1,560 LBS (e) e (e) 
SUPER NOVA <Q) 15W 100 $84 2,333 LBS 'e oO e oO 
cuoBe FLoon = «((() 15 50W $44 828 LBS is) e (@) 
DULUX FLOOD <G 1W 60oW $57 1,287 LBS oO Dd (®) 
EARTHLIGHT FLOOD <<) BW 15 W $63 1,498 LBS (e) e@ (e) 
BULBS AND RELATED HARDWARE: Real Goods, 966 (800) 488-2088. EcoSource, PO Box 1856, Sebastopol, 
Mazzoni St., Ukiah, CA 95482; (800) 762-7325. Plane- CA 95473; (707) 829-7562; We Care, 77-725 Enfield Lane, 
tary Solutions, PO Box 1049, Boulder, CO 80306-1049; Suite 120, Palm Desert, CA 92260; (619)345-6914; 
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Who Says 


Environmental Protection 
Makes Economic Sense? 


The Parnassus Fund Does! 


Parnassus is a mutual fund that invests in companies that are sensitive to 
the environment. We also invest in companies that practice corporate 
social responsibility -- firms that, for example, treat their employees well, 
have good affirmative action policies and are creative and generous with 
their charitable contributions. At the same time, we avoid investing in 
companies that manufacture weapons, produce alcohol or tobacco, are 
involved with nuclear power or have operations in South Africa. 


BARNASSUS FUND 


244 CALIFORNIA STREET 
SAN FRANCISCO CALIFORNIA 94111 


Name: 


City: _ 


[1 Please send me a free prospectus containing more complete 


information on the Parnassus Fund including sales charges, man- 
agement fees and expenses. | will read it carefully before | invest 
or send money. 


J Please send IRA information. 


If you're interested in learning more about the Parnassus Fund, call us at 
(800)999-3505, We'll send you back a free prospectus and other infor- 
mation about the Fund. 


Address: 


Daytime Phone: 


State: 


Call (800) 999-3505 


Distributed by Parnassus Financial Management 


HEEPERS 


Green Photo 
Finisher 


OU BICYCLED, YOU DIDN'T 
pick the flowers, you 
didn't feed the animals. 
But when you got home, 
where did you send your 
photographs to be developed? 
What happened to the 
garbage from your share of the 
660 million rolls of 35 mm 
film we use each year? 
Photo developing isa noto- 
riously toxic undertaking. 


While photo labs increasingly / 


pay attention to what they 
dump down the drain, few are 
as attentive to detail as Enco labs 
in Old Forge, N.Y. Enco recy- 
cles its poisonous silver waste, 
and uses an RA-4 developing 
system that eliminates dirty, 
chlorinated wash water. Plas- 
tic canisters that come into Enco 
go back out with Enco’s own 
film in them. The extras are 
recycled, as are the steel film 
cassettes, paper mailers, and 
chemical bottles. Kodak dis- 
posable cameras are stuffed 
with new film and resold, or 
recycled. Your photos come 
back wrapped in waxed paper, 
in an unbleached envelope. 
And mine looked great. 

Sead jour Glin fay exqposinres 
of 35 mmis $7.89 plus go¢ ) to 
Enco Photo Labs, Dept. cm, Box 
1151, Old Forge, NY 13420; 
(800) 659-3190. 
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CHRISTOPHER HARTING 


Soda Bottle 
Birdfeeder 


OT ONLY IS THIS BIRD- 
FEED-er a lesson in 
reuse, but it's also 
about the cheapest bird 
feeder you can buy. I 

confess I had doubts about 

a soda bottle dangling 

upside down from my lilac 

bush. But in the field of 
beverage-container bird- 
feeders, the sleek soda bot- 


RY tle has it over the 

ghostly milk jug and 
the angular milk-carton, 
(My birds initially preferred 
the milk jug, but they're a 
conservative, New Eng- 
land bunch, prone to 
debate, and they eventual- 
ly decided in favor of the 
soda bottle's big seed tray 
and convenient perches.) 

Assembly is painless; You 
fill a bottle with seed. You 
screw the metal gadget onto 
the bottleneck. There's a han 
dle to hang it by, ora spike to 
pole-mount it. 


Two-perch model (for 
small-necked bottles): $9.95. 
Four-percher (three-liter bot- 
tles):'s10.95. Postage // Order 
ratio: $3/$10; $4/$25; 
35/350. Walt Nicke Com- 
pany, P.O. Box 433, Dept. 
om, Topsfield, MA 01983; 
(508) 887-3388. 


Tape It Again, 
Sam 


ANY PRODUCERS USE VID- 
eo tapes just three times 
to eliminate the risk of 
taping something won- 
derful on cruddy film. 

Then they chuck ‘em. Andy 

Carpel collects these tapes. 

Used tapes that come into 

Carpel Video are evaluated for 

damage. Then the tape is 

cleaned of oxide deposits, the 
dust is removed, the tape is 
rewound to the manufacturer's 

specs, and put through a 

degausser. The like-new tape 

is wrapped to keep out dirt. 
There's a go-day guarantee 

on the tapes; vas for your home 

ver saves you 30 to 40 percent, 

Carpel estimates that the 

230,000 tapes he refurbished 

last year saved the 86,500 gal- 

lons of oil required to make 

new ones, Carpel Video, 429 

East Patrick St., Dept. om, Fred- 

etick, MD 21701; (800) 238- 

4300 or (301) 694-3500. 
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RESOURCES 


Drip Irrigation for Every 
Landscape and All Climates 
BY ROBERT KOURIK. 112 PAGES. 

DRIP IRRIGATION BOOK, P.0. BOX 1841, 


ARBAGE'S OWN DOCTOR OF 
G Dripology, Robert Kourik, 
has squashed his considerable 
knowledge and experience 
into book form, With his irre- 
pressible humor, Robert intro- 
duces not just the why and 
the what, but also arms you 
with dozens of drawings and 
diagrams, including portraits 
of all the gizmos and gadgets 
you'll need from the hardware 
store to build your water-sav- 
ing, plant-pleasing system. He 
walks you through the 
requirements of all sorts of 
landscapes and plants. 


Robert, who installs drip 
systems professionally, writes, 
“Tf this book saves you from 
the expense and frustration 
of even 10 percent of what 
I've gone through, then your 
money has been well spent. 
You'll save a fortune in 
aspirin alone.” 


REEPERS 


The Water Heater Workbook 


‘BY LARRY AND SUZANNE WEINGARTEN. 
151 PAGES. ELEMENTAL ENTERPRISES, 
P.O. BOX 928, MONTEREY, 

6h 93942, 

‘SOFTCOVER, $11.25 PPD; 
CALIFORNIANS ADD 76¢ TAX, 


LOVE BOOKS LIKE THIS — 
| Freee wisdom straight 
from the expert, not slicked up 
bya professional rewriter. Yeah, 
it's set in an ugly typeface, the 
illustrations are amateurish, and 
itsbound ina blue plastic coil, 
But just read it. 

By now, most of us know 
water heaters are the biggest 
energy pigs we shelter in our 
homes. Armed with that 
insight, many of us have put 
our pig ina blanket of insula- 
tion, to hold in the heat and 
hold down the utility bill. But, 
as a new convert, let me 
inform you that there are 
many other things — sedi- 
ment buildup, scaly flue, heat 
traps, and flue dampers — 
that can affect the efficiency 
of a water heater. 

The book's tone, like its 
binding, is unpretentious and 
pragmatic, and every page is 
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graced with a bit of wisdom. 
From page 138, try Thomas 
Carlyle on water heaters: "The 
foul sluggard’s comfort: ‘It will 
last my time," 


Island Press 


FS, I'M LISTING THE WHOLE 

publishing company, right 
here in Keepers. We've regu- 
larly alerted you to new books 
rolling off this Washington, 
D.C., press, and we'll continue 
todoso, Butthe Island Press cat- 
alogs are so full of good books 
that I thought you'd want to 
havea look for yourself. 


Five years after its found- 
ing in 1978, Island Press reor- 
ganized as a non-profit com- 
pany that sticks solely to 
environmental topics, pro- 
ducing 20 or 30 books eac! 
year. The Fall 1992 trade cat- 
alog lists 13 new titles, cover- 
ing economics, garbage, sus- 
tainable living, development, 
extinction, etc. A backlist of 
87 more books includes such 
classics as Herman Daly's 


Steady State Economics, and 
Rush to Burn from Newsday. 
The 1992 Environmental 
Sourcebook lists other publish- 
ers’ environmental books, too 
— 235 titles in all. Both cata- 
logs are free, if you specify 
GARBAGE Magazine; state your 
preference. Island Press, P.O, 
Box 7, Dept. em, Covelo, CA 
95428; (800) 828-1302. 


The Environmental Gardener 
EDITED BY JANET MARINELLI. 

96 PAGES. BROOKLYN BOTANIC GARDEN 
‘ORDERING DEPT., 1000 WASHINGTON AVE., 
BROOKLYN, NY 11225-1099, 

‘SOFTCOVER, $10.20 PPD, 


EY DREAMERS, THE GARDEN- 
Hes wish book of the 
‘gos has arrived! The chap- 
ter titles in the Brooklyn 
Botanic Garden's latest book 
are just what you're looking 
for — and the photos show 
backyard restoration at its 
most beautiful. 

The front half of the book 
lays out some basics — com- 
posting, xeriscaping, and pes- 
ticides. Then come recipes for 
creating a meadow or hedge- 
row, a prairie, a desert garden, 
a California coastal garden, a 
New England rock garden, 
and more. Also check out the 
plans for building a stream 
into your habitat, and the Five 
Commandments for procur- 
ing native plants. There are 
many lists of sources, plus 
pesticide charts, Latin-name 
charts, and this-animal-likes- 
that-plant charts. All put 
together by carsace’s former 
managing editor, the mar- 
velous Ms. Marinelli. 

— Reviews by Hawiah Holvies 


A NEW IDEA 
IN SHAVING! 


NEW DOUBLE ACTION 

CANPACTOR Uf sicciecrs 
Crush & Store 
Over 400 


Aluminum 
Cans For 


Recycling! 


Save Money & Help Save The Planet 
While Saving Your Face 


NO UN-RECYCLABLE CAN * NO PHOSPHATES 
NO AEROSOL PROPELLANTS 


@ CANPACTOR II 
is perfect for schools, 
club facilities, bars, 
offices, homes and 


cafeterias — wher- 


Why use cold, expensive chemicals on your face? ever cans collect! 
Why not shave the old fashioned dl 
economical way? With warm, glycerin soap EASY HAND OPERATION! 
opplied with a soft brush? é 1, Insert Can 2. Pull Down Handle to Crush 
KIT incl, Brush, Mug & Soap (GM102) 19.50 3. Lift Handle — Can Self Ejects into Bin. 
(GM202) 10.50 
usta 730 gurablepoyeryene OBO saH 
IGM402) 1.50 Check, MO, Visa, 
‘Add 3.50 Shipping For Kit, 2.00 For Mug, @ Measures 16” wide x — MC accepted 
1,00 For Soap or Brush. 34" tall x 22” deep. 
Send heshitd Weighs 10 Ibs. @ Quantity Discounts 
GREEN EARTH PRODUCTS NO MORE BULKY STORAGE PROBLEMS! 
383 High Dr. * Laguna Beach, CA 9265) CSL & ASSOCIATES 
800 + 428-2387 2482 Jett Ferry Road » Suite 680-E16 
MONEY BACK GUARANTEE! Dunwoody, GA 30338 


404-396-2949 * 800-622-6069 » FAX 404-396-2950 


NO OTHER CLEANING PRODUCT COMPARES TO 
ALL OF THIS: 

“BIODEGRADABLE — ENVIRONMENTALLY SAFE 
“FRESH CITRUS SMELL -CRUELTY FREE 


“SUPER CONCENTRATION ~ PROVIDES WIDE 
RANGE OF USES 


*ADD $4.10 SHIPPING & HANDLING 


“This is great, Citra-Slov removed the pet stains from my 
carpet and the smell lasts." Tracy Connelly 
Conshohocken, PA 


— ENVIRONMENTAL PACKAGE DEAL 
BOX 8545, PLYMOUTH MEETING MALL 


PLYMOUTH MEETING, PA 19462 (215)825-8573 


Quality Cotton Net Market Bags 


low prices | Natural Unbleached 
easy to customize fon t-shirt 
100% cotton ‘oscon 
colors & styles 


CUSTOM DESIGNS & SILKSCREENING 


Celebrate your upcoming exhibit, campaign or event with a custom 
designed tee or tote. Wiktwood Productions i one ofthe few companies 
that specializes in using WATER-BASED dyes that yield brilliant, 
endutng colors while meeting EPA standards, Wildwood also offers an 


Sell Them 
Excellent Fundraiser 
Promote Your Business 
Give Them Away! 


Change old habits eclectic wholesale line of over 35 designs, ranging from environmental 
sshiSlesale: crys Foe iors infos themes to museum reproductions. For a catalog or more information on 
: " 1 [F4 cavironmentally conscious printing with 
212-781-8479 WET OLN ecnsbe prices and ow minimums 
Ts 


353 Fort Washington Ave. Suite 3B 


SS] call Sharon at (415) 668.6564 
New York, New York 10033 


October/November 1992 GARBAGE +63 


ASK GARBAGE Amy Martin 


HERE DOES CARBON DIOXIDE, CO2, COME FROM? 
Does the CO2 in soda beverages contribute to 
the greenhouse effect? What happens after the 


bubbles pop? 


WHAT HAPPENS TO ME IS A BURP, WHICH IS 
why I rarely touch the stuff, But then, [am 
among a truly minor minority: E year, 
the average American consumes 47 gal 

lons of pop. Each 12 02. glass contains from 
two to four grams of CO2. Even soda 
addicts needn't worry that their habit is 
speeding global warming, however. In the 
US,,1,275 million tons of CO2 are released 
annually from other industrial sources and 
the burning of hydrocarbon fuel. 

It'stheantmal kingdom (humans incld- 
ed!) that has long been the atmosphere’s 
major source of CO2, a gaseous compound 
of one carbon and two oxygen atoms. As 
you breathe, your body carries oxygen 
absorbed from air, via the bloodstream, to 
all the cells. On the blood’s return trip 
from the cells, it removes waste products 
and carbon dioxide resulting from the cel- 
lular feeding frenzy. The CO2 makes its 
way to the lungs and is exhaled, A: fart 
— CO2 along witha lot of hydrogen — 
is the result of intestinal activity. 

Most of the rise in CO2, which accord- 
ing to some scientists could be spurring a 
rise in global temperatures, is created by 
the combustion of hydrocarbon fuels: gaso- 
line, diesel, jet fuel, coal, and oil. Burning 
one gallon of gasoline while driving or 
using one kilowatt of electricity froma coal- 
fired generating plant leaves behind two 
pounds of CO2. Along with bakeries and 


breweries, processing and refining hydro- 


CHERYL SUE GATLING 


Syracuse, N.Y. 


carbon fuels(such as petroleum and natu- 
ral gas) produces tons of CO2, much of 
which is captured for reuse. So don't sweat 
over pop — soda bottlers are but a minor 
consumer of this industrial gas. 

Allinall, each person in North Ameri- 
ca is responsible for five tons of CO2 annu- 
ally. Tocut CO2 output, put your energy 


into using less energy: lower your at-home 


electricity use; walk or bike when you don't 


CarcneeAee DureNeieeeaD 


What Puts the Pop! in Pop? 


have to drive and favor mass transit over 
cars; buy recycled products and recycle to 
the max, since recycling saves from 50 per- 
cent (paper) to 95 percent (aluminum) of 
energy compared to manufacturing prod- 
ucts from raw materials, 


Wet-Handed in Michigan 

Whats better, environmentally, for an office- 
employees' rest room: an electric hand dryer; 
unbleached, recycled paper towels; or a cloth- 
towel roller? 


DEBORAH G. BLOOMFIELD 


‘Trenton, Mich, 


THE JUDGING 


ETS COMPLICATED BECAUSE 


we're comparing an appliance (hot-air 
blower), a product (paper towels), and a 
product and a service (the cloth itselfand 


CAMPBELL LAIRD 


THE RIBBON Functional and Friendly To The Environment... 
FACTORY Looking for a One Quart Container offering 


34% Container Source Reduction with 
Manufacturers of 60% Recycled Content? 


Computer Printer Ribbons 


Supplies for the 
Computer Professional 
$AVE YOUR 
OLD PRINTER 
RIBBONS AND LASER 
CARTRIDGES 
We can reload your old 
ribbons and cartridges and ONE QUART CUBITAINER® COMBINATION PACKAGE 
Save you as much as The original flexible container in a box is now available with 60% recycled content! 
half the cost of new ones. The CUBE®, with its unique design, weighs less than rigid containers of comparable 
volume, saves money in shipping and storage, and works in harmony with the 
user's environmental efforts, 
(800) 275-7422 For further information on the exciting opportunities 
the CUBE” can offer, please call or write 
(702) 736-2484 Hedwin Corporation, Inside Sales Department 
FAX (702) 736-1054 1600 Roland Heights Avenue, Baltimore, MD 21211 
1-800-638-1012 1-410-467-8209 ceniaiiiiaiaiiai 


A COMPREHENSIVE LINE OF 
INSTRUMENTS TO MEASURE 


Want to A dvan ce Y our ELECTROMAGNETIC FIELD RADIATION 


Conservation Career? 


Here's the place—Earth Work, the magazine devoted to 
the career needs of conservation professionals, students, 
and jobseekers. 


Earth Work contains the nation's most up-to-date 
listing of environmental /natural resouces job 
openings—entry level to CEO, plus 
news, career advice, graduate 
school profiles, colorful 
photos, and 
feature 
articles. 


Earth 
Work is 
published 
monthly by 
SCA. 


Subscribe 
Today! 


Six issues, $19.95; 
Single issue, $6.00 
to SCA-Earth Work 
Dept. 52A08, Box 
550, Charlestown, 
NH, 03603; (603) 543- 
1700. 


fey \NWALKER 


@ SCIENTIFIC, INC. 


Satisfaction Guaranteed. 


ri99) GARBAGE *O5 


CONVENIENTLY 


STACK &TIE 


NEWSPAPERS AND MAGAZINES 
WITH OUR SENSATIONAL NEW 


PAPER BUNDLER 


Heavy duty * Built of 100% recyceable mate- 
rials * No assembly * 1 full year supply of 
twine included * MONEY BACK GUARANTEE 


Plus $5 shipping & handling. NJ. residents add 7% 
‘sales tax. Allow 4-6 weeks for delivery 


Friend of Our Earth 


Visa/MasterCard & C.0.0, orders accepted 
A portion of sales donated to environmental causes 


COTTAGE TOI 
“SUN-MAR” 


The World Leader in 
COMPOSTING TOILETS 
+ NO Septic System + NO Chemicals 
Save the Environment! 
Recycle Back to Nature! 
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Free: 
8 Page 


Colour Brochure 
‘Several models available: lke the non-electric “N.E.” 


SuN-MAR Corp. 
ol (44 8) 332-1314 
5035 N. Service Rd., 


‘900 Hertel Avenue 
Burlington, Ont. Canada L7L 5V2 | Butfalo, N.Y, 14216 USA 


the cleaning company that maintains the 
roller). Products such as paper towels are 
put through a cradle-to-grave evaluation 
called a lifecycle analysis, or LCA, to 
assess their environmental impact. Paper 
towels which are unbleached, 100 per- 
cent recycled, and have a high percent 
age of post-consumer waste generally get 
positive LCAs; with high marks for the 
material, and medium marks for energy 
use and waste reduction. 

Cloth towels? According toa study 
done for two textile industry groups, they 
get high marks for waste reduction, But 
low marks are given by environmental- 
ists for the ecological toll wreaked by the 
cotton boll (of all the farm chemicals used 
in this country, over go percent end up 
in the good old cotton field), Then there 
are laundering methods for the cloth, 
which could rate from high to low. It all 
depends on whether chlorine bleach or 
phosphate detergent is used, if the rinse 
water is recycled, and other issues. 
According toa study by the American 
Paper Institute, a trade group represent- 
ing paper manufacturers, cloth towels and 
recycled-paper towels are tied for air- and 
water-pollution potential ; but paper is the 
clear leader in lower energy and water use 
and, surprisingly enough, less solid waste 
by weight and volume. 

Ina perfect world, there'd be a cloth- 
roller unit filled with hemp cloth that's 
laundered environmentally and trans- 
ported in electric-power vehicles, Until 
then, in my humble opinion, stock your 
rest room with unbleached, 100-percent 
recycled paper towels, 


Moldy Humidifiers: 
Does my ultrasonic humidifier foster mold 
growth? And does its filter remove pollutants 
from tap water? 
MRS. WALTER F. BALLINGER 
St. Louis, Mo. 


YOUR ULTRASONIC HUMIDIFIER, WHICH CRE- 
ates a very fine mist by rapidly vibrating 
water, works best when the water used is 
first softened (the minerals removed) and fil- 
tered. The disposable filters for ultrasonic 
humidifiers remove only minerals from 
the water, mainly calcium and magnesium. 
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If your water's really hard, those filters 
may not do the trick or could fill too fre- 
quently to be affordable. If minerals are not 
removed, the humidifier transforms water 
intoa fine, white dust that settles all over 
your house. Inhaled into the juicy confines 
of your lungs, these mineral particles can 
cause a painful respiratory condition termed 
“humidifier lung,” with damage similar to 
that of asbestos in sensitive persons, accord- 
ing tothe University of California at Berke- 
ley's Wellness Letter. 

Along with minerals, it's best to remove 
trace pollutants such as radon and volatile 
organic compounds from water before 
filling the humidifier. There are three 
home filtering routes for tap water: dis- 
tillation, reverse osmosis, or carbon, Dis- 
tillation costs big bucks and uses a lot of 
energy ; reverse osmosis is also costly and 
wastes a river of water. An under-the- 
sink carbon filter, on the other hand, is 
easy to install and costs under $50. (A 
whole house filter costs a bit more and is 
usually attached by a plumber to the main 
water line.) A good-sized, quality carbon 
filter removes most pollutants from tap 
water except metals and minerals. Units 
that attach to the faucet are too small to 
be effective. 

Filtering your home's interior air slash- 
es the amount of mold as well as indoor- 
air pollutants which can infiltrate the 
tank, Use an electrostatic filter, either as 
part of a freestanding unit or as a wash- 
able filter for centralized air-conditioning 
systems. A good one can trap over 95 
percent of mold, dust, and pollen parti- 
cles from indoor air. The Sears catalog (p. 
791) has excellent prices on the Dust 
Fighter brand; call (800) 366-3000 to 
order. The American Lung Association, 
along with the U.S. Consumer Product 
Safety Commission, has two free book- 
lets on mold and other indoor humidity 
problems, Biological Pollutants in Your 
Home and Humidifier Safety Alert. Send 
a postcard with your name and address 
to CPSC, Washington, D.C., 20207. 


Questions? 
WRITE TO: QUESTIONS EDITOR, 
GARBAGE MAGAZINE 
2 MAINST., GLOUCESTER MA 01930 
Sorry! Due to the volume of questions we receive, we can’t provide 
individual responses. 


Deodorant Stone 


Everything a Body Deodorant 
should bel!! 
%@ 100% Natural. 
+ Proven Effective. 
% Saves you money. 
= Easy to use. 
* Controls foot odor too. 
4 People who use it love it!! 
Made in the U.S.A. from 
naturally occurring mineral salts. 


Makes a great stocking stuffer. 


CALL NOW TO ORDER YOUR 
DEODORANT STONE 


@S 1-800-735-2082 SE 


Simple Alternatives 
34101 Allen Rd. 
Cottage Grove, OR 97424 


or send check or 
money order to:” 


Reg. size (1 yr. supply) $5.95 Ea. 
Large size (2 yr. supply) $9.95 Ea. 
Order two or more Stones, SAVE $1.0° each, 
$2.0 Shipping + Handling per order 


100% Satisfaction Guaranteed 
Wholesale inquiries welcome 


We also carry a ful line of cloth diaper products. 


Now! A reusable 


coffee filter made from 
all natural fibers! 


Mr, Reddi says, 
“Help me save 
the environment. 
Use my filters”! 


Durable! Withstands heat and 
retains shape for months. 

Safe! No chemical additives, 
Recycleable, 100% Organic, made 
from non-wood fibers. 
Economical! For consumer and 
commercial applications. | 
— BAskeTs (2 3/8" x 3 1/4") on speciry. 
— Cone #2Q #4Q 469 
— CHEck, MONEY ORDER (price: $4.95) 


Nane 
oDRESS 


CEI¥ISTATE OR PROV/ZIP CODE 


Shipping and Handling $1.50 (no charge for 2 or more). 
Catalog $1.00 refundable at purchase, 


Redford Enviro-Filters (206) 563-2051 


16212 Borne Way SE Ste. F309, Mitt Creek, WA 98012 


Why trust in a can... 


when you can grow your own! 


Call 1-800-274-9676 for your FREE catalog of 
hydroponic and organic garden supplies, 
or visit one pe 4 stores and see hydroponics in action! 


Worm’s Way 


indoor/outdoor garden supply 


INDIANA FLORIDA 
3151 South Hwy 446 4402 North 56th Street 
Bloomington, IN 47401 Tampa, FL 33610 
812-331-0300 11-1792 
MASSACHUSETTS MISSOURI 
1200 Millbury Street 12156 Lackland Road 
Worcester, MA 01607 St. Louis, MO 63146 
508-797-1156 314-878-2773 


SPIN AND WIN! 


You CanDa" it: with the Cando” Spinning Barrel Composter 
NO PITCHFORK REQUIRED...SMALL ANIMAL DETERRENT...EASY TURNING... 
WELL BALANCED...LIGHT BUT DURABLE... QUALITY TESTED... 


Assembles in Minutes! 


Quickly recycles kitchen, garden, and yard 
trimmings into NUTRIENT-RICH dirt/com- 
post. Use to feed your lawn, perk up house- 
plants, or directly into the garden for FREE 
mineral and nutrient laden soil builders. 
the CaaDo Composter adapts toa var- 
iety of lifestyles and composting methods. 
You may choose either ACTIVE composting, 
with results from 14 to 30 days or PASSIVE 
composting which can produce compost 
indefinitely with minimal labor. 


© Tested product performance and quality by 
composting experts! 
© Madefrom the highest quality materials- recycl- 
ed "Food Grade” High Density Polyethylene 
barrel and PVC frame! 
Marketed by an environmentally active 
company! 
60 day trial period and a 5 year warranty! 
FREE Product Brochure, Testimonials, Recipes, 
and Recycling Hints, included with each order 
or inquiry. 
"Order Yours Today 
y Item #1 5-6 bushel (30-40 gallon) capacity 
CanDa" Composter CO One for $99.00 Two for $170.00 


3 Old Stileshora fi Item #2 6-7 bushel (45-50 gallon) capacity 
5980 Old Stilesbore Hesd One for$119.00 Ci Two for$210.00 
404-974-0046/1-800-432-4312 O Send Me More Information... FREE! 
Payment Enclosed: 0 Check 0 M.O. 
Ship to: Visa GMC El Carte Blanche Diners Club 


Just add organic material and spin! 
(Lid Included) 


1-800-432-4312 


© Copyright 1992 


Card # Exp. 
Signature 
Shipping & Handling Included. Product Shipped Within 48 Hours. 
Senior Citizen Discount - 10%. Georgia Residents add 5% Sales Tax 
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PURIFIES... 
¢. 


FRESHEN: 
ee \ 
‘ 


PROTECTS... 
the air you breathe 


100% NATURAL 
AIR PURIFYING MIsT 


Contains essential oils distilled 


from real citrus...nothing else! 


SAFELY ELIMINATES: 
Odors ®Polen 

Available in | fl.oz., 5 fl.oz. 
& 16 fl.oz. Bottles 
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HERE ARE COMPANY CATALOGS 
AND BROCHURES WORTH WRITING 
FOR. THE REQUEST FORM GIVES YOU 
A HANDY WAY TO GET AS MANY 
CATALOGS AS YOU NEED — JUST 
BY FILLING OUT ONE FORM. 


7. RECYCLED STATIONERY PRODUCTS — Note 
cards, stationery, gift wrap, lined tablets with 
matching envelopes, file folders, and many 
other office supplies, plus a wealth of educa- 
tional materials about recycling issues. Free 
catalog. Earth Care Paper. 


22. INVEST FOR SOCIAL CHANGE — This large 
socially responsible money market fund 
believes that whenever your capital is at work 
it should benefit and protect the individual 
tights of people everywere. Free literature. 
Working Assets Funding Service. 


34. ENERGY SAVING PRODUCTS — Solar-elec- 
tric, super-efficient lighting, tankless water 
heaters, composting toilets, recycled paper 
products, water saving appliances. Guaran- 
teed lowest prices in USA. Free 104-page cat- 
alog. Real Goods. 


3Q. ENERGY EFFICIENT LIGHTING — A large 
selection of energy efficient lights and fixtures. 
Save energy, oil, and reduce air pollution. Free 
informative brochure. Energy Federation, Inc. 


53. THE AQ PLUS+-" — A counterflow heat 
exchanger which eliminates indoor air pol- 
lutants and allergens. This unit continuous- 
ly filters the room air while exhausting a por- 
tion of the room air and supplying fresh air. 
Free literature. Berner Air Products, Inc. 


66. RECYCLED PAPER — Copy, printing and 
computer paper, paper towels, napkins and 
facial tissue. New item: unbleached toilet paper 
made from 100% post-consumer waste-paper! 
Catalog, $1.25. Atlantic Recycled Paper Co. 


71. PAPER RECYCLING — U.S. paper produc- 
ersare working to recover and recycle 40 per- 
cent of all paper by the end of 1995. You can 
help. Free literature. American Paper Institute. 


86. ENVIRONMENTALLY PROGRESSIVE & CRU- 
ELTY FREE — This firm offers the consumer a 
wide range of household and personel prod- 
ucts which are non-toxic, biodegradable, recy- 
cled non-animal tested, and safe. Free cata~ 
log. Eco-Choice. 


97. BARTH FRIENDLY PRODUCTS — Products 
formulated for chemically sensitive and envi- 
ronmentally aware. Catalog, $1.90. AFM 
Enterprises. 


114. ain THERAPY — Real citrus, all natural 
air purification products for odors, smoke, 


pollen, and insects. Environmentally safe 
household products. Information packet and 
samples, $3.50. Mia Rose Products, Inc. 


I1g. STRING BAGS — 100% cotton, reusable 
shopping bags. Available wholesale only. Easy 
to customize for premium and fundraising uses. 
Colors and styles to choose from. Please include 
phone number and company or organization 
name. Free wholesale literature. Eco-Bags. 


130. ENVIRONMENTAL INVESTING — Devel- 
op income and invest in life-supportive prod- 
ucts and services. Free information. Pax 
World Fund. 


137. FRIENDLY PRODUCTS — Products for the 
chemically sensitive and environmentally 
aware. Free catalog. N.E.E.DS. 


1.39. ENVIRONMENTAL COLLEGE — 4-year pri- 
vate liberal arts college with an environmen- 
tal mission. Innovative, interdisciplinary cur- 
riculum with extensive field work. Free 
catalog, Prescott College. 


1.45. GREEN CLEANERS — Full line of vegetable 
based, biodegradeable household and indus- 
trial cleaners. Concentrated for less waste, 
reuseable containers. Satisfaction guaranteed. 
Free brochure. Choice Sales. 


166. RECYCLED PACKAGING — Offering a vari- 
ety of industrial and consumer packaging from 
recycled materials. Free environmental guide, 
Sonoco Products Company. 


170. SOCIALLY CONSCIOUS BANK CHECKS — 
Carry the messages of Greenpeace, NOW, 
Audubon, MADD, PETA and other nation- 
al organizations. Accepted in all U.S. finan- 
cial institutions. Samples, $1.25. Message! 
Check Corp. 


17. PRINTER RIBBON RELOADING — Reman- 
ufacturing of most computer printer ribbons. 
Also offering new products for the computer 
environment. Brochure, $1.75. The Ribbon 
Factory. 


172. THE CAN-PACTOR — A smashing idea for 
office, home, cafeteria, or wherever cans col- 
lect. Will crunch and store up to 250 alu- 
minum cans before it needs emptying, Portable 
and fits conveniently in small areas. Free 
brochure. CSL & Associates. 


179. BARTH-HEALTHY ALTERNATIVES — 100% 
cotton shower curtain, shampoo in a bar, all- 
natural deodorant stone, cellulose sponges, 
cotton string bags, and more. Catalog, $1.25. 
NOPE. 


185. CRUELTY-FREE PRODUCTS — Skin and 
hair care products which are naturally based 
and not tested on animals. Free catalog. The 


Body Shop. 


me be 


Not Just A Shopping Bag! 


100% cotton _—‘ for $3 « 3 for $8 + 10 for $25 
string bags, now (includes postage and handling) 


4) 
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Gary Mee 
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188. ENERGY & RESOURCE SAVING PRODUCTS 
— Wide selection of efficient lighting, solar 


fees cree ecerteryet le AR piel = pele ea 
teries, water conservation, as well as some fun ¥E ore reat for wife oe: (Handle Designs on Nott bags only) 
stuff. Free catalog. Save Energy Company. Ni ew na! 9 Free brochure for wee ress ond es, 
192. ENVIRONMENTAL PROMOTION PRODUCTS lk deploy mcs, FOP Merctire; feesign. 

Made from 100% recycled material Paper, i | CUSTOMIZING WITH FREE DESIGN SERVICE. 
plastic, and glass imprinted items to promote Ml 

business or community programs. Free catalog. ¥ ECO Dept G3, PO Box 870 NY, NY 10009 

Signature Marketing. ¥ ri SENSE tel 212/228-5753 fax 212/228-9379 


195. COMPOSTING TOILETS — Soseptic system, 
no chemicals, Several models available. Save 
the environment. Recycle back to nature. Free 
8-page color brochure. Sun-Mar Corporation. 
200. GARDEN SUPPLIES — Suppliers of grow 
lights, rockwool, bat guano, worm castings, 
and everything else for hydroponic and organ- 
ic cultivation. Free catalog. Worm's Way. 


CHOOSE HEALTHY SOLUTIONS 

We have developed a line of environmentally friendly cleaning products for the 
home. These products have been used and proven in the commercial market. 

© Environmentally responsible * Biodegrades quickly and safely 

* Non-polluting * Container refill discount available 

© Super-concentrated for super value! © Satisfaction or money-back guarantee 
* Made from the finest active, vegetable-based ingredients 


© Stor-Brite 10 
Glass Cleaner 


‘© Wipe Out! Kitchen Soop 


202. RESPONSIBLE MUTUAL FUNDS — Invest- 
ing in diversified portfolios of well-established 
companies who consider the full impact of 
their decisions on all stakeholders. Free Pek dl 
prospectus. Calvert Securities Corp. Envi a 2000 


Call today to order and for more information. 
‘AFPurpose Cleaner 


CHOICE SALES 22905. Lipan * Denver, CO 80223 (303) 936-1181 


FREE CATALOGUE 
Thousands of 100% Recycled 
Paper Products and More! 


213. CLOTH GROCERY BAGS — 100% cotton, 
are g”x12"x17" high, and hold golbs. Your 
logo is free. Custom-made bags are available. 
Literature, 75¢. The Cloth Bag Company. 


216. MULTI-FUEL BOILERS — Heat your entire 
home with the amazing HS Tarm central heat- 
ing system. Burn wood, coal, oil, gas, or electric 
with automatic switching between fuels. Lit- 
erature package, $2.25. Stoveworks, Inc. 


Atlantic 


218, ELECTRIC VEHICLE DIRECTORY — Com- 


plete reference guide to highway-legal electric 
cars, components, consultants, associations, 
etc. Transportation without petroleum. Third 
edition, 75¢. Spirit Publications. 


220. CUSTOM DESIGNS & SILKSCREENING — Cel- 
ebrate your upcoming exhibit, campaign, or 
event with a custom designed tee or tote. Spe- 
cialists in using water-based dyes that yield bril- 
liant, enduring colors while meeting EPA stan- 
dards, Free catalog, Wildwood Productions. 


225, CROSS COUNTRY SKI EXERCISER — Pro- 
viding the world's best total-body and car- 
diovascular workout. Free brochure and 
video. NordicTrack. 


227. GREEN PRODUCTS CATALOG — Suppli- 
ers of over 250 of the finest products on the 
market; from staple goods to gift items. Free 
catalog. Earth Vision. 


228, MAGNETIC FIELD STRENGTH MONITOR — 
The ELF Alert series offers unsurpassed accu- 
racy ina low-cost, portable, single-axis meter. 
Ideal for measuring the potentially hazardous 
Extremely Low Frequency (ELF) magnetic 


Recycled 
Paper Co. 


High Post-Consumer Content 
*Unbleached 
Fast, Fast Delivery 


Lowest prices in the U.S. 


Box 39179, Baltimore, MD 21212 
To save paper, call today! 800°323e2811 


A NEW CONCEPT IN 
WATER SAVING !! 


A new hands-free, water saving system created 
by Conservation Concepts, Int'l. Clean water 


flows automatically to allow you to wash your 
hands without running additional wat 00 

Retail Price, Plus Tax, Handling and Shipping 5 
Product Available Thru 


REAL GOOD; 


Wholesale information 
requests direct to: 


ConsCept Sales 
(800) 221-2120 
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The Air You Breathe 
Is Our Business. 


For over 15 years our customers have 
enjoyed relief from indoor air pollution 
in their homes, offices, and cars. If you 
‘suspect you suffer from indoor contamin- 
ants or from the growing concern over 
“Sick Building Syndrome,” call us! 
© Activated Carbon Purifiers 
© Foil Vapor Barrier 
© Whole-house Central 
Purification 
© Hepa Filters 
© Face Masks 
© Water Filters 
The Experts’ Choice...” says The 
New York Times 


Environmentally Safe... — 
No Plastics, No Ozone 


EL. Foust Co., Ine. 


BOX 105, ELMHURST, IL 60126 
1-800-225-9549 


pS eee eee 
Call for FREE updated catalog! 


| Promote your company | 
I or recycling programs! 


: Select 

| Pens, mugs, t-shirts, 
I calendars, office items, 
I frisbees, bags, key tags, 
} and many more... 

I Imprinted with 

i] 


your message and logo. 
Made of 


1 
1 
1 
1 
I 
! 
I 
1 
1 
1 
I 
1 
100% : 
! 
I 
1 
1 
1 
1 
I 
1 
1 
a 


RECYCLED 
MATERIALS 


| 

I 

I 

| 

| 

T  sSiGNATURE MARKETING 
I The Environmental Promotion Company 
i] 134 West Street 

| Simsbury, CT 06070 

I Fax: 203.651.8376 

I Tel: 203.658.7172 

L 
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fields generated by AC power lines, Com- 
puters, VDTs, and other electrical equipment. 
Literature, 75¢. Teslatronics, Inc. 


243. WATER-SAVING TOILET TANK LID — 
Doublesasa sink. Wash your hands without 
wasting water. Automatic flow of fresh water 
provides convenience, encourages good 
hygiene habits. Wholesale/retail. Free 
brochure. ConsCept Sales. 


244. ENVIRONMENTAL MAILORDER — Offer- 
ing the lowest prices on environmental prod- 
ucts. Cleaning products, t-shirts, lighting, 
games, papers, etc. Wholesale and retail. Free 
catalog. Environmental Package Deal. 


245. A NEW IDEA IN SHAVING — Why use 
harsh chemicals from a non-recyclable aerosol 
can? The old fashioned brush and mug along 
with pure, biodegradable glycerin soap is a 
non-polluting and economical alternative. 
Free brochure. Green Earth Products. 
248.GREEN LIGHTS — A partnership program devel- 
oped in conjunction with the EPA and America’s 
businesscommunity to promote the use oflighting. 
technologies that reduce pollution and save ener- 
gy- Free information. Green Lights Program. 

249. BioSare® som. INSECT CONTROL — Ben- 
ficial nematodes, natural insect parasites that 


protect plants from root-feeding soil insects, 
leaving people, pets, plants, and earthworms 
alone. Free literature. Orthoganic. 


250. I00% POSTCONSUMER RECYCLED PAPER 
— Quest isa premium text and cover paper 
made from nondeinked postconsumer waste- 
paper. Free swatchbook. Simpson Paper Co. 


251. COMPACT FLUORESCENT LAMPS — Com- 
plete line of energy-efficient lighting products 
for home and office at low prices. Information- 
packed resource on compact fluorescent light- 
ing, $2.25. Environmental Lighting Design. 


252. CONTAINER SOURCE REDUCTION — Man- 
ufacturers of Cubitainer® Combination Pack- 
age, the original molded, flexible, low-density 
polyethylene container in a box. Free litera- 
ture. Hedwin Corp.,a Solvay America Co. 


253. DEODORANT STONE — Very effective 
100% pure and natural body deodorant. Con- 
trols odor naturally without clogging your 
pores. Sample (3-month supply), $2.25. Sim- 
ple Alternatives. 


254. ENVIRONMENTAL RESOURCE HANDBOOKS: 
— Highlighting the best local government 
projects all over the U.S. — in solid waste, 
toxic, and ten other topic areas. Literature, 
$1.25. The Global Cities Project. 


Literature Request Form 


Circle the numbers of the items you want. We'll forward your request to the appropriate 
companies. They will mail the literature directly to you .. which should arrive 30 to 60 days from 
receipt of your request. Price of literature, if any, follows the number. Your check, including the 
$3 processing fee, should be made out to GARBAGE. 


7. FREE T14, $3.50 172. FREE 216. $2.25 248. FREE 
22. FREE T1Q. FREE 179. $1.25 218. 75¢ 249. FREE 
34. FREE 130. FREE 185, FREE 220. FREE 250. FREE 
39: FREE 137. FREE 188. FREE 225. FREE 251. $2.25 
53. FREE 139. FREE 192. FREE 227. FREE 252. FREE 
66. $1.25 145. FREE 195. FREE 228. .75¢ 253. $2.25 
71. FREE 166. FREE 200. FREE 243. FREE 254. $1.25 
86. FREE 170. $1.25 202. FREE 244. FREE 

97. $1.90 I7L. $L75 213. 75¢ 245. FREE 

Total s plus postage & handling of $3.00 = total enclosed: s 

Name 

Company 

Address 

City Suate Zip 


Phone 


Mail to GARBAGE Reader Service, 2 Main Street, Gloucester MA 01930 
this card must be mailed before February 28, 1993. 
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Serve... 


Your GARBAGE collection isn’t complete 
unless it contains this classic back-issue 
sel...but hurry, our supply is limited! It's 
your only opportunity toget your hands on 


our premier issue - now a collector's item. 


Sel includes the first eight issues (Sepl/Oct 
1989- Nov/Dec 1990) housed in a sturdy, 
matte-black leatherette case stamped with 
our silver logo, $39.95, #GCHR 

Please send me___ GARBAGE Charter 
Set(s) at $39.95 each, Total $ 


Q My check is enclosed. 


MASTERCARD/ VISA EXP, DATE 
‘SIGNATURE 
NAME 


NDDRESS 


cary/sTaTe7aP 


‘TWO MAIN STREET 


GLOUCESTER, MA 01930 


508/281-8803 


coms 


* Poplar Saunas * Vitamins * Supplements 
* Vacuum Cleaners * Coherence Systems 
* Water Purifiers * Air Purifiers 


Your Health 


ts Our 
Foremost 
Concern 


f Schools * Fundraisers * Stores 
sloth Grocery Ba 
Your Logo Free ! 
No Mini Ord. 


* 100% Cotton 
+ 9"x12"x17" High 
* Holds 40 Lbs 
+ Shipped in 10 Days 
1765 Indiana Avenue, Atlanta, GA 30307 404/377-5113 
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Environmentally Compatible: 
* Paints * Personal Care Products 
* Household Cleaners 


Free Catalog 1-800-648-0074 


Engen Drug Allergy Division 
P.O. Box 218, Karlstad, MN 56732 


gs 


As Low As 


$1.95 


Each 
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NOT ALL RECYCLED PAPER 
ISMADE WITH A MINIMAL 
IMPACT ON THE ENVIRONMENT 


ALTE SCHULE offers beautiful 
paper products made: 

* from 100% waste paper 
(60% + post consumer 
contents) 

without bleaching and 
de-inking 


[this purse and other items 
made from inner tubes. 
Black, 9x11", Cotton Strap. 
Practical and stylish. $19.95 
Lam $3 Shipping. Texans $1.45 tax [ERY 

Check or m.o, 
Le To order or for more info: 
o Tube Totes 


POB 540103 G PTS 
LE 
bya 2540103 ALTE SCHULE U.S.A. 
Jy 704 E. PALACE AVE. SUITE GA. 


SANTA FE, NM 87501 (505) 983-2593 


Satisfaction Guaranteed Retail and Wholesale 


100% COTTON SHOWER CURTAIN 


Don't "dump" another plastic shower curtain! Tightly 
woven 100% cotton duck gets wet, but water stays 
in the tub. No liner necessary. Machine washable! 
No more grimy, sticky vinyl. Rustproof grommets. 
White or Natural, $30 + $3.25 shipping. (NY resi- 
| dents add tax). Send check or money order to: 
NOPE /(Non-Polluting Enterprises) 
P.O. Box 333G 
Smethport, PA 16749 
For VISA/MC orders call: 1-800-782-NOPE 


Other products available, call/write for FREE catalog. 
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ENVIRONMENTAL NEWSLETTER 
Receive newsletter by nonprofit organization 
dedicated to education, research and fresh alterna- 
tives toenvironmental issues. Get the unbiased facts 
through inquiry, synthesis and global perspectives 
from PH.D. scientists. Your contribution of $65 or 
more entitles you to 6 issues and full membership 
privileges in: Nature /Technology Alliance, PO Box 
8005, Baytown, TX 77522-8008, Trial issue is $r0. 


GREEN CLEANING MADE EASY 
Clean & Green, 485 simple ways to clean, polish, 
disinfect, deodorize, launder, and remove stains 
without harming yourself or the environment. 
162 pages; recycled paper /vegetable ink. Plus free 
kitchen maintenance table. $10.95 pp. NY 
residents add tax. MC/Visa accepted. Ceres 
Press, PO Box 87-0, Woodstock, NY 12498, 


(914) 679-5573- 


WATER FILTER SYSTEMS 

Counter Top Models Micron Filtration: No 
filters to replace, connects to kitchen faucet. Filters 
2,000 gallons $59.50. Filtering 10,000 gallons 
$129.95. Add $3 for shipping and handling, Send 
check or money order to: Aqueous Filters, 1340 
G. Street, Rio Linda, CA 95673. For free brochure 
send SASE. (916) 992-9273. 


‘WANTED: ECO REPS & DISTRIBUTORS 
Several product lines are available that need 
distribution; some exclusive territories, 1) Low 
flow shower heads (with lifetime warrantee). 2) 
Single and dual flushing devices. 3) Retrofit oil 
burner device that saves oil while reducing 
hydrocarbon emissions. 4) Countertop water filters 
that remove bacteria from tap water and is 
recyclable. 5) Air purification systems. Call SAJJ at 
(603) 868-3417 for details. 


HOME UTILITIES & BOATING ELECTRICAL 
RECHARGEABLE TRANSPORTER, 
HUBERT” is an AC/DC 6500 watt inverter 
and a 93 amp hour gel cell 12 volt sealed 
battery. Also included for recharging and 
operation are solar electric panels plus a 
fascinating combination of controls outlets and 
switches efficiently mounted on wheels ready to 
go. HUBERT” and the sun will quietly power 
your home and the construction of it, as well as 
your boat or camper. Woodland Energy 
Company, 200 Bush Hill Road, Ashburnham, 
MA or430, (508) 827-5055. HUBERT U.S. 

Patent #5111127. 


ENVIRONMENTAL CLEAN AIR FUEL CELL 
Do your part, reduce greenhouse effect emissions 
with the ECA Fuel Cell. The Automotive fuel 
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hydrogen generator reduces emissions, improves 
gas mileage, and increases horsepower by 
converting water to hydrogen and oxygen gasses. 
Investment recovered in x year on many vehicles. 
FUELSAVERS, 3431 E. Golden Vista Lane, 
Phoenix, AZ 85028, (602) 996-3098. 


TURN RECYCLABLES INTO TOYS, GAMES, 
JEWELRY & MORE 
Great for schools, camps, churches, and family get 
togethers. Uses no special tools. For easy to follow 
instructions, send $5.50 to Larned-Marlow, 144 S. 
Monroe Ave., Columbus, OH 43205, 


ARE YOU BOTHERED BY POWERLINES 
OR EARTHQUAKES? 

Inexpensive ELF and ULF (extreme and ultra low 
frequency) devices are available. The ELF is 
designed to measure electromagnetic fields 
produced by 60 Hz products such as electric 
blankets, TVs, VTDs, etc. The ULF is designed to 
detect the smallest change in the earth's magnetic 
field. This meter has the potential of detecting 
those changes that occur prior to an earthquake. 
In some cases it can detect those changes 
anywhere from 3 hours to 3 days in advance. For 
more information, contact MEMTEC 
Corporation, 198 Keewaydin Drive, Salem, NH 
03079, (603) 893-8080. 


STOP JUNK MAIL WASTE 

Save trees, protect your privacy, avoid the 
nuisance of junk mail with the Privacy 
Conservation Kit". Unlike other methods, PCK™ 
climinates your personal data at the sources. Send 
519.95 to: PCK/a, Box 40160, Mesa, AZ 
85274-0160. 


ENVIRONMENTAL ISSUES 

Carrying Capacity Network's Clearinghouse 
Bulletin and Focus publications are sources for 
information on environmental, population, 
growth control, and resource issues. The Bulletin 
tracks legislation, highlights activities of 
organizations, and offers opportunities for 
coalitions. Focus provides in-depth coverage on 
the issues, Call (800) 466-4866. 


FINANCING FOR ENVIRONMENTAL 
BUSINESSES 


Let the government finance you new or existing 
small business. Grants/loans to $500,000. Free 


recorded message: (707) 448-0201. (HC2) 


‘WANTED: WRITERS 
Articles are needed for vegetarian magazine. 
Needed are original menus, interesting ideas, and 
natural gardening tips. Send SASE for guidelines 


to: Veggie, 320 Galaxy Way, Concord, CA 
94520. 


COMPACT FLUORESCENT LIGHT BULBS 
Use 75% less electricity than standard incandescent 
bulbs, last up to 10,000 hours, and screw into 
regular fixtures, Free string bag with first purchase. 
For free brochure, contact: Green Goods Inc., Box 
116, Topsham, ME 04086, (207) 721-0373. 


IF YOU MUST OWN A CAR... 

Buy used instead of new, but first read “How to 
Buy a Great Used Car" and “Avoiding Private- 
Party Used Car Scams," These incredibly practical 
guides are beautifully written and full of unique 
money-saving tips about finding, inspecting, and 
negotiating your next car. A must for every smart 
used car buyer, Educate yourself before spending 
thousands. Each guide $9.95. Both only $14.95. 
Absolute moneyback guarantee (you can't lose). 
Insider's Guide, 1016-G Livermore, Yellow 
Springs, OH 45387. 3% goes to Ralis-To-Trails. 


CONCERNED SINGLES NEWSLETTER 
Linking compatible, socially conscious singles 
concerned about the environment, peace, and 
personal growth since 1984. Featured in 
July/August '92 GARBAGE. Nationwide, All 
ages. For free sample, write to Box 555-GB, 
Stockbridge, MA 01262. 


SAVE MONEY & LANDFILL SPACE 
Research report available on Alternative Daily 
Cover Materials for sanitary landfills. Report 
reviews 7 commercially manufactured covers, 20 
landfills, 70 references, For free abstract and order 
form send Self-addressed stamped envelope to 
Doug Tucker, 497 Doulgas Drive, Dept. 2, Lake 
Forest, IL 60045. 


ENVIRONMENTAL ENTREPRENEURS 
Government grants for you business venture. 10 
listings; short, but oh so sweet. Send $5.00 and 
SASE to PO Box 1202, Mt. Pleasant, MI 48854. 


THERES HOPE FOR SOAP — BAR 
SOAP SAVER SYSTEM 
Recycle bar soap scraps in your microwave. 
Environmentally safe. Complete kit $9.95 plus 
53.50 shipping and handling, Send check or 
money order to DeKalb Environmental Products, 
Box 968, DeKalb, IL 60115. 


CalpAesISs ly FTE Des 
Rates: $125 for thefirst o words, $2 each additional word. 


‘Submissions must be in wri | prepaid. Nocommis- 
precepts ed reese 
Attn: Classifieds. 


PORTABLE WATER & AIR PURIFIER 


100's of Household Germ/Odor Applications! 
Kills Bacteria, Viruses, Spores, Mold, Mildew 


Images from Nature 


ECO-CH@ICE 


ENVIRONMENTALLY PROGRESSIVE 


on 
High Post Consumer 


Recycled Papers Eliminates Undesirable "Tough" Odors & CRUELTY-FREE PRODUCTS 
ALL WITHOUT CHEMICALS! {5 ¥) 
Green Cotton T-Shirts. Environmentally Safe Ozone Generator Act —==— FREE BROCHURE 
© Notecards, Stationery, Notepads, | |6 Ibs + 120 vac 9"H X15.5°W X 3.2°D 1-800-535-6304 


Bookmarks, Tote Bags and More. 
© Wholesale, Retail or Fundraising. 
® Send for Our FREE Catalog 
or $2.00 for Catalog and Samples. 


ACORN DESIGNS 
Box 722, 5066 Mott Evans Road 
Trumansburg, NY 14886 (607) 387-3424 


Modern 
Women's Choice, 


Non-Disposable 
Menstrual Pads, 
Pantle-Liners & 
Incontinence Wear 
* 100% cotton fleece « Water- 
proof backing e Fasten with 
velcro « No shifting; no rotation 
PO Box 245, Dept. G, Gabriola, BC 


CANADA VOR 1X0 (604) 247-8433 
DISTRIBUTOR INQUIRIES WELCOME 


Plugs into 110v source/Automatic 


recycled paper products, biodegradable 
household cleaning products, biorational pest 
controls, recyclables containers, personal care, 
hair & skincare, cosmetics, washable diapers, 

baby products and much, much more 


ECO-CHOICE, Dept 2014 P.O. BOX a8, 
MONTVALE, NJ 07645, 


bath, nursery; freshen: boat, RV, auto; purify drinking and 
bottled water; sanitize spa, fountain, wading pool. 

To order: Check or M.O. for $319 (includes shpg/hdlg) 
to DEL Industries Dept 151, 3428 Bullock Ln, San Luis 
Obispo, CA 93401 + Visa, MC accepted + Phone Orders: 
800-676-1DEL + Allow 3-4 weeks for delivery. 


@-Shirts 
Se Free 


axe Catalog 
1-800-397-0292 


American Environmental Outfitters| 
242 Noble Road Clarks Summit, PA 18411 


RICH DARK COMPOST 
IN JUST 14 DAYS! 


Turn your organic waste into nature's best fertilizer 
with our TUMBLING BARREL COMPOSTER, 


We have recycled a 50-gal (6+ bushel 
Capacity) food grade plastic (HOPE) barrel 
with vent Noles into an end-over-end 
tumbling composter. 
Large screw-on style lid for easy loading 
and-unioaging 50 high x 29" wide 
weighing 3610s. empty. A ifetime 
replacement quarantee 
‘Composting instructions and a 
FREE VIDEO on Now to use are included 
{90-day money-back guarantee. q 
ping & handing) 
Order now.1-800-362-9296 Won -Fi. 64637) 


R.P.B. Manufacturing, Inc. 
ve] 7 Thompson Ave 
Mokees Rocks. PA 15136 


@®ADVERTISERS’ INDEX 
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IN THE DUMPSTER Hannah Holmes 


Paper and Plastic? No Thanks! 


AVE YOU SEEN IT ? SHOPPERS LEAVING THE GROCERY STORE 


carrying a paper bag insidea plastic bag? Keep your 


eyes peeled — it's sweeping the nation. We like the 


size and rigidity of paper. Yet we crave the handles 
of plastic. So we'll take both! 4 It's human nature that's in the 
dumpster, of course: a case of good intentions backfiring. You 


can't really blame the grocer, who switched 
to plastic to save cost and weight and trans- 
portation volume, then had to go back to 
offering paper bags due to public outcry 
over plastic's bad-guy reputation. 

And it turns out you can't really 
blame the consumer, either. The standard 
grocery bag of 20 years ago was made from 
70-pound paper (meaning 3,000 sq. ft. of 
kraft paper weighed 70 pounds). Now, 
57- and 60-lb, bags are more common, 
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How low will it go? Stone Container, the 
nation’s largest maker of kraft paper, notes 
a “disturbing” rash of orders for the 50- 
Ib. bag, which is, in the words of a 
spokesman, “a lousy sack for carrying gro- 
ceries.” 

It’s partly the addition of recycled 
fiber to bags that has flimsy fied them. But 
that's a minor irony compared with the 
baggers' approach to wimpy bags. While 
grocers try to save money on bags, and 


while enviro-aware shoppers clamor for 
less packaging waste, here's what the over- 
wrought bagger is doing: 

(a) filling paper bags only one-third to one- 
half full; 

(b) doubling the paper bags, and filling 
them not quite twortthirds full; 

(c) putting the paper bag inside a plastic 
sack, 

Sometimes I object, and ask for one 
full paper bag, whereupon I get a patron- 
izing smile and the admonition, “Well, 
you better lift it from the bottom.” 

Bingo! Lift your paper bags from the 
bottom! And when hit with the paper and 
plastic offer, resist the urge. Li 


PS, My rebuttalin-advance for shrill etters 


about cloth bags: Let ye who has never for- 
gotten the string bag, throw the first ripe pear. 


LILLA ROGERS 


Two years ago, the U.S. paper industry 
set an ambitious recycling goal. By the 
end of 1995, with the help of millions 
of Americans, we wanted to recover 
40% of all the paper used. 

It was the first goal of its kind— 
ever. And when it’s reached, U.S. paper 
recovery will exceed the world average. 

But to keep the progress going, 
everyone must work together. People 
1980 1985 1990 1995 must continue to sort recyclable paper, 

industry must invest in new facilities, 
and government must pursue integrated solid waste policies. 

For our part, America’s paper companies are investing over 
$3 billion in new recycling facilities. Already, nearly 100 new 
projects are up and running, under construction, or publicly 
announced. And there’s more to come. 

The bottom line? Paper recovery last year topped 31 million 
tons, and we're well on our way toward the 1995 target. 

The U.S. paper industry’s 40% recycling goal: Working 


together, we'll make it. 

To learn more about paper recycling, call the P&P 
American Paper Institute’s Paper Information ER 
Center, 1-800-878-8878. 

The Natural Leader In 
Solid Waste Solutions 
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meth-ane diveers, noun — Intrepid souls whose occupation — plunging deep into garbage 
to patch leaky landfills — is sure to be a conversation stopper. 

Credit Wayne Brusate with coining the term. Wayne’ the owner of Commercial Diving & 
Marine Services, an outfit in Port Huron, Michigan, specializing in underwater repair work, 
Six years ago, whena western Michigan landfill’s leachate-collection pipes backed up, its oper- 
ator signalled an SOS. (Leachate is the toxic soup that percolates through a landfill.) Mr. Brusate 
anda band of willing, if novice, dump divers answered the call. “Underwater diving doesn't 
really prepare you for the insides of an active landfill," he deadpans, "After that first dive, 
some of our guys wouldn't go back.” 

Mr. Brusate’s crew of four men and two women are probably the only divers in the coun- 
try working in landfills. ("Methane divers” refers to the gas produced when trash decays.) 

A typical job: Fix the network of plastic pipes, flattened by tons of trash, which collect leachate. 

The challenge: Wearing breathing apparatus and a butyl-rubber protective suit, squeeze 
intoa shaft just 48 inches in diameter. Plunge (via hydraulic crane) 120 feet into the landfills 
dark innards. Clear debris and repair damaged pipes without: setting a spark that might “light 
off the shaft" (methane is highly explosive); gagging on toxic concentrations of hydrogen sul. 

fide; withering in the “hot zone,” where temperatures soar above 100 degrees F. 
The work isn't for the claustrophobic ... or the squeamish. Says Wayne Brusate, “Pretty 


slimy down there.” 
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